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[OFFICIAL NOTICE. ] 


Thirty-fifth Annual Meeting, New England Association 
of Gas Engineers. 
—— 
New ENGLAND ASSOCIATION OF GAS ENGINEERS, 
Kast Boston, Mass., Feb. 1, 1905. 

To the Members of the New England Association of Gas Engineers: 
The Thirty-fifth annual meeting of the New England Association of 
Gas Engineers will be held at Young’s Hotel, Boston, Wednesday and 
Thursday, February 15th and 16th, 1905. 

Papers and topics will be presented on the following subjects: 


“Some Practical Record Sheets;” by Mr. W. L. Walker, Fitchburg, 


ass, 
‘*Gas Mantles and Gas Mantle Lamps from a Commercial Stand- 
point;” by Mr. W. R. Addicks, New York. 








‘*The Relations of Firebrick Material to Retort House Construction ;”’ 
by Mr. H. A. Carpenter, Pittsburg, Pa. 

‘*Ammonia;” by Mr. D. D. Barnum, Worcester, Mass. 

‘* Working with Deep Purifiers;” by Mr. C. H. Gifford, New Bed- 
ford. Mass, 

‘**The Tar Situation;” by (?). 

‘* Connecting Telephone Wires to Gas Piping;” by Mr. E. H. Yorke. 


QUESTION Box. 

‘*Should gas companies favor setting all prepay meters to the ex- 
clusion of plain meters?” 

‘* How can naphthaline be prevented from forming?” 

‘* How can it be disposed of in street mains? ” 

‘* How are the mechanical devices for handling coal, hot coke, oxide, 
ashes, etc., working? ” 

**Can we co-operate in the sale of our tar?” 

‘* How can the house governor nuisance be controlled?.” 

‘* What is the specific heat of tar?” 

‘* What is the yield of ammoniacal liquor in ounce gallons per gross 
ton of coal?” 

‘*What is the average strength and quantity of ammoniacal liquor 
per gross ton of coal collected at each of the several condensers and 
scrubbers in the cooling and washing system? ” 

Members are urged to send in any other questions they wish dis- 
cussed, that they may be.assigned to someone for answer. The annual 
banquet will be served Wednesday evening. Application blanks for 
membership may be had of the Secretary. The Proceedings of the 
Association, for the years 1897 to 1903 inclusive, are now in print and 
duplicate copies are for sale. Large additions have been made to the 
Library, in Room 715, Tremont Temple, and. members are urged to 
visit the room and see how they may avail themselves of its privileges. 

All friends of the Association are cordially invited to attend the meet- 
ing, whether receiving a formal invitation or not. 

N. W. GIFFORD, Secretary, 








[OFFICIAL NOTICE.] - 
Wrinkle Department, Ohio Gas Light Associati 


—————$— 


Onto Gas LIGHT ASSOCIATION, 
OFFICE OF SECRETARY, 
DELAWARE, O., Nov. 21, 1904. 


The Editor of the Wrinkle KY Mr. E. E. Eysenbach, General 
Manager of the Binghamton (N. Y.) Gas Company, earnestly solicits 
the co-operation of the fraternity for contributions to be presented to the 
Twenty-first Annual Meeting of the Association, which is to be held at 
the Hote] Schenley, Pittsburg, Pa., March 15th, 16th and 17th, 1905. 
Editor Eysenbach will be pleased to receive contributions not later 
than February 10th. Work for the good of the cause and send him 
your “ Wrinkles.” T. C. Jones, Secretary. 








[OFFICIAL NOTICE. } 


Novelty Advertising and =Ney Business Methods De- 
partment, Ohio Gas Light Association. 





SECRETARY'S OFFICE, 
DELAWARE, O., January 16, 1905, 


The Editor of the Novelty Advertising and New Business Methods 





; " — to Gasholders and Tanks;” by Mr. C. H. Corbett, Brook- | 
yn, N. X, 


Department, Mr. B. W. Perkins, of South Bend, Ind., desires to an- 
nounce that his department is now open for contributions to be pre- 
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sented at the Twenty-first Annual Meeting, which is to be held at the How to Design a Roof Principal. 
Hotel Schenley, Pittsburg, Pa., March 15th, -_ “—s —_ att 4 

i i rta our industr ; 
ae A age bee rae St eee yc neioat of the nach | From a paper read by Mr. C. E. TEASDALE, at the last meeting of the 


vention. It is, therefore, earnestly hoped that the fraternity will| Manchester District Junior Gas Association, Manchester, England. } 
heartily co-operate with Mr. Perkins, and send him advertising and 








—<— > 








new business method schemes. T. C. Jongs, Secretary. The author, by way of preface, said he had designedly altered the 
primal naming of his paper, from the title of ‘‘ Roofs” to the one sent 
in, for he found that the original subject in scope required greater time 

BRIEFLY TOLD. 


for proper presentation than he could spare. Accordingly, as he had 
been requested by the Council to give a paper on this subject, he had 
chosen the above, as it was the most important part. If one could 
design the principal, the rest was an easy matter. He then went on to 
say: For the purpose of the paper, the principal to design is one of 58- 
foot span, with an over-all dimension of 60 feet; thus giving 1 foot bear 
ing with a wall at either side with principals set at 9-foot centers. The 
first thing to ascertain is the load acting on each principal. The loads 
on a roof are partly permanent and partly occasional. The greatest 


i roof is w it i ered with snow ; 

national in character although the names would not imply that such natural load which can come on a roof is w men Ut a ae malaliont 
. : Denson and the greatest pressure when one-half of it is expose 

was the case. This committee was the outcome of the Gas » “ ae gale. The permanent load consists of the weight of slates, the purlius, 

— we ~ hawis, Jum *, ee Our aor “ee poco S. stent the louvres, and all the framework; while the occasional load naga 

sentiment expressed in voting was very much in ; . hich the roof may be 
which would place meetings of gas engineers and managers on a par of the maximum snow or wind premure to whic y 


; j 9 ds per square foot for 
or in advance of auy other federation of engineering societies in this subjected. For the permanent load take 9 pounds per sq 


BBO 4 ‘ : qi the structure, which includes all framework and purlins, and for the 
country. With this in view the following commpitio; was appeinte slates take 5 pounds per square foot; for the occasional or accidental 


from the different gas associations—the three delegates at large were 


; , . load take 36 pounds per square foot area normal to the surface of the 
or sin a New York; Welton Clark, of Philadelphia, | roof as the maximum wind pressure. The weight of snow is usually 
and H. L. Doherty, of Denver: 


: disregarded in this country, on the supposition that it is not likely to 
“American Association, Wm. McDonald, F. H. Shelton. Guild of happen at the same time as the maximum wind pressure. According 


Gas Managers, W. A. Wood, C. F. Prichard. Kansas, Samuel Sco- ¢, y-. Giaisher, during a period of 20 years at the Royal Observatory, 
ville, J. A. Bendure. Michigan, H. W. Douglas, B.C. Cobb. New 
England, Chas. D. Lamson, N. W. Gifford. Ohio, John D. McIlhenny, 
B. W. Perkins. Pacific Coast, E. C. Jones, John Martin, alternate, 
John A. Britton. Society of Gas Lighting, C. J. R. Humphreys, Geo. 


niniiaieiiidtiin 

MOVING IN THE MATTER OF FEDERATION.—‘‘ The Hotel Astor on Long 
Acre Square (we cannot bring ourselves to call it any other name), 
on February 7th and 8th, presented the appearance that rules during 
the holding of aGas Convention. The committee, consisting of 24, ap- 
pointed to represent the different organizations of gas men throughout 
the United States met to discuss plans for the possible formation of one | 
National Gas Institution. The idea prevails very generally that we 
have too many gas associations with large memberships which are 








| the greatest wind pressure was recorded as blowing from east to west— 
equal to 28 pounds per square foot. The highest wind pressure in the 
country has been 55 pounds per square foot blowing in a horizontal 
direction; but the maximum wind pressure is taken as 50 pounds per 
G. Ramsdell, Western Gas Association, Donald McDonald, Paul square foot of vertical surface. The ordinary direction of the wind is 
Doty. Wisconsiv, H. H. Hyde, E. G. Cowdery. horizontal, or nearly so; bui as fluid pressure is always exerted at right 
‘* At the meeting all of the committee were in attendance except Messrs. | angles to the surface upon which it acts, so with the wind, which acts 
W. A. Wood, Samuel Scoville, J. A. Bendure, N. W. Gifford and B. | normal to the surface of the roof. Therefore the horizontal force must 
W. Perkins. Also among the absentees were Messrs. E. C. Jones and| be resolved into a force acting vertically with the slope of the roof. 
John A. Britton, but they were represented by Mr. John Martin, of San | Taking 50 pounds per square foot as acting on the surface perpendicular 
Francisco, who held their proxies. The unanimous opinion prevailed|to the direction of the wind, and multiplying by 0.66, the tabular 
that a distinct plan for a merger must be presented before anything | number, by Unwin’s formula, for a roof of over 30° pitch, as adopted 
definite could be arranged. A committee of six, consisting of Messrs.|in the present case, we have 50 x 0.66 = 36 pounds per square foot 
F. H. Shelton, W. R. Addicks, Walton Clark, H. L. Doherty, Donald | acting normal to the surface; and we have a total load per square foot 
McDonald, of Louisville, Ky., and Wm. A, McDonald, of Albany, ' of— 


rene ® ds. 
N. Y., were elected to draft a plan and specifications which can be Structure teen e ee erences weeeeees 2 pen S 
presented to the different Associations. The committee adjourned on States Han sohebevccevevenensscce sen shes “ 7” 
the 8th, subject to call of the permanent Chairman. The comuiittee Wind pressure ..-.-...eeeseeeeeeeeees 


elected the following officers: Mr. F. H. Shelton, Chairman; Mr. A. E. i 

Forstall, Secretary; Mr. Wm. A. McDonald, Treasurer. At the close 

of the meeting the committee were handsomely entertained by the | Then we have a total load on one principal of 50 x 34 feet 8 inches x 2 
Society of Gas Lighting, the entertainment consisting of av elaborate x 9 feet = 31,194 pounds = 13.9 tons—say 15 tons load.' The 34 feet 
and well served dinner giveu at the Hotel Astor.—F.” 8 inches is the length of one rafter set 9 feet centers as shown in Fig. 1. 








DEATH OF Mr. GrorGE W. FarnnamM.—Our current item columns 
contain mention ef the death of Mr. George W. Farnham, of Lowell, : 
Mass., and since that mention was made we are indebted to a corre- 
spondent, who knew him long and respected him well, for the follow- 














ing: “‘ Mr. George W. Farnham, formerly Superintendent of the Lowell 

(Mass.) Gas Light Company, died Sunday, the 5th inst. He was born voce CS8N A bot oe 

in New Hampton, N. H., January 17th, 1835, and entered the employ pac , w\S SAAN ahd 5 

of the Lowell Gas Light Company when in his 18th year. He EONS ANA SP ae aaa 
ined with the Company for 52 years, in varyin cities. In VAAARS. SEARS E74: 

remaine pany for 52 years, ying capa ’ yy VSR) 4} 

1893 he was appointed its Superintendent, succeeding the late Mr. we ee CR Wns es ES 4 9:0 

Oliver Cushing. The positions that he held were filled to the satisfac- REA Be et 

tion of all concerned, until failing health obliged him to assume a ees ee a | a. 

position in the Company’s service that did not require so active a part * 

in fulfilling its duties. He gave tothe engineering world the sight- 

feed, cylinder oil cup, of which device he was the inventor. In this he 

sold his interest to the Siebert Cylinder Oil Cup Company, of Boston, 











which concern for some years controlled its manufacture. He was a 
man of sterling worth; upright, honest and faithful to his employers’ 


interests to a marked degree. His wife and one daughter survive him. oe Halla ate alin, 
th supported by one principal—viz., eac 
The funeral was held Wednesday, the 8th inst., and in attendance The shaded portion is the area suppo y 


inci i i i f roof between it and the 
: . | principal carries half the load in the portion o eeu 
a Ges: Srtemele aah sonia aac eas , next truss. We then set out a line diagram of the principal of ap- 


contributing floral tokens of beauty to the memory of their dead. 


Fig. 1. 








| 1, This 15 tons was taken in error in place of 14 tons, 
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proved design, as in Fig. 2, which is a style largely adopted in this 


Load /5 tons 
w 





a ee Sf i Oe 


Fig. 2. 


country. The method of apportioning the load, which is a distributed 

one, is— Load . 
Number of bays = W , or the load on each bay. 

Therefore every bay, or that portion of the rafter between each joint, 

is like a girder supported at both ends, and bearing a distributed load; 


half the weight going to each support. Then on eachi“intermediate 
T 





joint we get a load W, and on each joint 5, or half the load on a bay. 


Having lettered the frame diagram according to Bow’s notation— 


that is, each space bearing a letter, we proceed to make the strain dia- 
gram (Fig. 3.) First set down the vertical line aj equal to the total 
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Fig. 3. 


load, 15 tons, at a convenient scale say— 4 tons to an inch. Then, there 
being 8 bays, divide this into eight equal parts. One part being equal 


to W, from j and a set off half a part, ji and a b, equal to = and 
the other seven parts equal to W as bc, cd, de, etc. From these points 
draw lines b 2, em, do, and eq, parallel to the rafters, lines 7 m, mn, 
l0, Op, pq, and qr, parallel to the struts and tie-rods respectively, 
and lines 1k, nk, and pk, parallel to the main tie-rods, and so on 
with the other half of the principal. These should form a diagram as 
shown; the lettered lines in the latter corresponding with the frame 
diagram. Then by scaling, the strains on any member can be obtained 
due to a load of 15 tons. For example, the load on that part of the 
rafter 62 as measured in the strain diagram is 14.6 tons, etc. The thick 
lines in the diagram denote the members in compression ; the thin ones 
those in tension. 

The rule for finding (according to Clerk Maxwell’s system) whether 
4 member is in compression or tension is as follows: 














bloyed for lettering the diagram. 


poiuting from the first letter to the second named above. 
3 Transfer this direction back to the frame diagram. If the arrow 
ints towards the joint, that member is in compression, but if it points 


Knowing the strain and the kind of force acting on the various mem- 
bers, we must find material of sufficient strength to withstand these 
forces. It is usual in roofs up to 60 feet span to use T-steel rafters and 
struts, and round steel bars for the tie-rods, 34 tons per square inch for 
the rafters and 1} tons for the struts. It has been found by practice 
that these are safe factors. If 6 tons were taken as the factor of safety 
throughout, the whole thing would be too flimsy; hence we put in 
much stronger struts and rafters to impart rigidity to the truss, and 
give them strength to resist any tendency to bend owing to the com- 
pression in that member. The maximum<strain on the rafter is 14.6 
tons. The area required is ~ - = 4,17 square inches. The area of 4x 
44 x 3 T.S. at the smallest section, that is, in this case, with one rivet 
deducted = 4.45 square inches; thus showing a margin in area—it be- 
ing better to err on the excessive side. The following table shows the 
area required and the area adopted in the rafters and struts: 

















Strain Area Area 
Member. as by Required. Adopted. Size of Bar. 
Diagrayn Square Inch.| Sq. Inch * 
pt rafter...... maximum 14.6 4,17 4.45 4 x 44x &T.S. 
lw “ec se sé a3 a3 be sé a3 
fmetrat...... ~~ 2.0 1.33 1.87 S «3 «4358. 
rw sé sé sé 6c z3 ; oé 73 sé 
aga ee Satire oy 2.5 1.66 1 87 its = = 
t u “eé ee os es ‘ “es “ec ‘ 
rere 5 3.2; 2.15 2.87 34 x 33 x 4T.S. 
Pp 8 +. “ee ee es “e +s se ‘sé 














* The figures given include the deduction of the rivet or bolt hole as the case may be. 

The strains, area required, and adopted in the tie-rods or those bars 
in tension, are shown in the following table; the factor of safety being 
6 tons per square inch: 





Strain Area Area 
Member. as by Required. Adopted. 
Diagram. |Square Inch.|Square Inch. | 


Size of Bar. 











DS POO 12.80 2.13 2.40 1#-inch diameter. 
ME is ces ic orce.o3 3 35 ee “ 
"eh ERE 10.80 1.80 2.07 13-inch as 
WIE or oke 0 hs ween be ‘ ' “ rs eS 
DN ad: neseee ass0k 9.00 1.50 1.76 14-inch 
er es st . | aon ' 
a ee 0.90 0.15 0.44 -inch hy 
oe OP | gs 2: = “ 
OM. evececccccess 1.80 | 0.30 0.78 1 -inch ” 
reer . “ se 
in ccidertinn satin | 6.40 | 1,06 1.48 14-inch i 
I 


One thing that should be noticed in designing a roof principal is that 
the greater the rise given to the main tie-rods the greater the strain pro- 
duced on the rafters. In designing the joints for the struts, tie-rods, 
etc., care must be taken that sufficient area is given in all cleat plates, 
rivets, bolts, etc., to withstand the strain acting on the member it 
secures. Consideration must be had as to whether the rivets are in 
single or in double shear. Rivets are said to be in single shear when 
only one joint plate is used, or a lap joint, and in double shear when 
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the two joint plates are used. The thick lines show clearly where the 
shearing force is executed. Therefore it is evident that a rivet in double 








| 


i. Read off the letters on either side of the member in question in the shear is twice as strong as one in single shear; or to withstand the same 
‘Tame diagram in the order in which you meet them when revolving strain, twice the number of rivets of the same area will be required in 
round either joint connected with that member in the direction em-' the first figure as in the second. Taking the factor of safety for rivets 


and bolts as 6 tons per square inch, then, for gxample, with a strain of 


2. Put an arrow on the corresponding line in the strain diagram 3.2 tons on the strut pq, the combined area of the two bolts, if they 


were in single shear, would be 3.26 -- 6 = say, 0.6 square inch; but as 
they are in double shear, the combined area required would be half the 


ae eee above—viz., 0.3 square inches. On the drawing, 4-inch bolts are used, , 
‘way from the joint itis in tension. (N.B.—The direction of the arrow | having a combined area of 0.88 square inch; thus being much stronger 


hust only be taken to refer to the joint round which the revolution was than required. 


made.) 


It is usual to brace large iron roofs diagonally, ta enable them to re- 
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sist the effects of the wind blowing at an angle with the axis of the roof 
in an oblique direction. The principals are also stayed together by a 
tie-rod running longitudinally, fastened to each center plate, the size 
of which in the present case is figured as 1-inch diameter. 

The crippling strain of a strut fixed at both ends can be obtained by 
Shaler Smith’s formula, which is for a strut fixed perpendicularly. 
The same form will do for a sloping strut. When a bar is bent to such 
an extent that it exceeds its elasticity—that is to say, if a bar, after be- 
ing bent, does not spring back, but has a permanent set—it is said to 
be crippled; hence the force to cripple the strut 1m would have to be 
one of 25.4 tons, if the strut were acting vertically. 








{|Concluded from Page 210.] 
Another Works’ Contract that will 
Engineers. 


—— 


Interest Gas 


A second contract that carries out original planning is shown in a 
novel design of coal-handling plant, constructed for the new gas works, 
St. Heliers, Jersey, England. The new retort house of the St. Helier’s 
gas works, together with the plant for working the same, was designed 
by Mr. J. Morris, Engineer to the Company, the contractors being 
Messrs. Graham, Morton & Co., of Leeds. 
novel features to commend it, and for our knowledge thereof we are 
indebted to the contractors. Our informants say: Starting with a gen- 


The installation has some | 24 feet 3 inches above the floor level. 


shaft by eccentrics, and is 4 feet 6 inches long, by 2 feet 7 inches w 
and 9 inches deep, built up of steel plates and angles. The screen i. of 
the flat-bar type, the bars being bolted together to form the sieve, «id 
arranged to afford facility of access. This screen is supported on | vo 
6-inch by 3-inch steel channels. The crusher pit is covered in by me:ins 
of ,4-inch checker plates, and a ladder is provided for the convenic: ce 
of easy access to the pit. 

Next comes the elevator, which is of the cased-in type, the boot b: 
of cast iron. The body of the elevator is built up of angle runners, 
cased in with steel plate, and the capacity of the elevator is 50 tons of 
coal per hour. The elevator head is carried by means of 6-inch by 3- 
inch channels, and these are built into the wall of the coal store at one 
end and supported on beams at the other. The shoot from the elevator 
head is constructed of ,',-inch plate and connected to the push-plate 
conveyor. The buckets are of stamped steel, 24 inches wide, attached 
to two strands of 6-inch pitch chain, and fixed at every fourth link. 
The push-plate conveyor is built up of 6-inch by 2}-inch and 38-inch 
by 3-inch angle iron runners, firmly braced together by means of angle 
irons and flat bars. The push-plates are pitched every 2 feet, and are 
attached to two strands of 6-inch pitch chain; the bottom of the trough 
is formed of }-inch plate, fixed to 6-inch by 24-inch channels. 

The conveyor is supported on 10 inch by 44-inch rolled steel joists, 
The conveyor is provided with 
11 sliding doors, the driving and trailing ends are built up of 4-inch 
by 24-inch channels, placed in position back to back, supported on (- 


eral description of the work covered by the contract, we shall pass to | inch by 3-inch channels and fitted with the necessary shafts and drums, 


more explicit details of the various portions of the plant and machinery. 
The contract included the supply and erection of the following: 


A coal receiving hopper; a jigging screen; two 2-roll crushers; a 
24-inch elevator, with 50-foot centers; 24-inch standard, push-plate 
conveyor, 142-foot centers, and the whole of the necessary structural 


work for carrying the plant; also, the supply of one 40-horse power 


steam engine and the requisite gearing for driving the installation. 


From this general statement the writer may go on to narrate some 


details of the various divisions, together constituting the entire plant. 


Commencing with the receiving hopper, it is built up of ,',-inch steel 


plate, of the usual standard design, 7 feet 6 inches long, by 5 feet wide, 


by 3 feet 6 inches deep. It is supported on two 6-inch by 3-inch chan- 
Beneath the receiving 


nels built into the walls of the crusher pit. 


The whole of the plant is driven by one 40-brake horse power steam 
engine, which leaves a considerable surplus of power. The drive is 
by means of a belt on a cross shaft, from which the power is taken to 
drive the crushers and screen by means of additional belts, while, for 
driving the elevator and conveyor, it is carried by way of bevel wheels 
to a vertical shaft. 

The gearing and belts for driving the entire plant were supplied by 
the contractors whose work was accomplished in complete compliance 
with the demands of their employers. 








Efficiency Test of a Direct-Connected Steam Turbine 
Fan Blower Set. 


—_ 


hopper is placed a 2-ro]] crusher for breaking the coal, which subse- 
quently passes over the jigging screen, from the larger of the crushers 
into the second or smaller one, which is an adjusting crusher, similar 
to the first, except that it reduces the coal into smaller pieces. The 


By C. R. WALLER.' 


An efficiency test made recently in the testing room of the De Laval 


arrangement of the crushers, as intimated, is the outcome of the ex- 
perience of Mr. Morris, the Gas Company’s Engineer, who has had 
special opportunity of practically testing various designs of crushers. 
The novel feature of the Morris crusher is that it is made in two pieces, 
and so contrived that very large lumps of coal can be crushed without 
loss of capacity. The larger of the crushers is 4 feet by 3 feet, by 2 feet 
4 inches, built up of 4-inch steel side plates and ,',-inch end plates, pro- 


Steam Turbine Co., Trenton, N. J., on a direct-connected set consisting 
of a 20-horse power De Laval steam turbine and a Sturtevant gas 
blower, gives valuable information about the performance both of fan 
blowers and of steam turbines. A report of the tests is submitted in the 
following: The test is the more interesting because, in order to obtain 
the maximum discharge desired, it was necessary to run the turbine at 
nearly 50 per cent. overload. The machine stood this load perfectly 
well, though, of course, the steam consumption per unit of power was 


vided with cast steel rollers. It is supported on 8-inch by 3-inch chan- higher than for rated load. 


nels and on 10-inch by 5-inch rolled steel joists. 
The plan of employing two crushers is to obviate the difficulty fre 
quently experienced when the bottom rolls become choked with coa 


The set consisted of a No. 7 special Sturtevant extra heavy gas blower, 
-| coupled direct to the gear shaft of a 20-horse power De Laval turbine. 
1} The turbine shaft ran at 20,000 r. p. m., the gear and blower shaft at 


owing to small coal passing through in large quantities. The top rolls|2,000 r. p.m. Blower and turbine were mounted on the same bed 


are of cast steel, 2 feet 8 inches in diameter and are of the claw type. 
They are mounted on 6-inch, square shafts, revolving in massive, cast 


iron brackets bushed with white metal. 


former, whence it is distributed by 11 sliding doors to the floor of th 
coal store, passing thence as required to the retort house. 


All the coal which is too large to pass the screen bars is delivered to 
the secondary crusher, to be crushed to the requisite size. This crusher, 


plate. The blower was designed to run at the speed actuglly used, 
viz.: 2,000 r. p.m. Its impeller is 29} inches in diameter and is of the 


The size of coal with which | inclosed t with curved blades (see Fig. 4). 
the crusher is capable of dealing is about 2 feet 6 inches cube. Immedi- vio ine t 


ately under the crusher is arranged a small screen feeder—i. e., jigging 
screen—which allows all the small coal to pass through the bars and 
delivers the same by means of a bye-pass shoot to the elevator boot, 
thence it is carried by the elevator (about which more shall be said 
presently) to the top of the coal stores, being then delivered to a 24-inch . 
push-plate conveyor, running the full length of the interior of the aonaveghes viene. 


The purpose of the test was to determine the characteristic pressure 
discharge curve of the blower, and the steam consumption of the set 
per air horse power delivered. Specifically, the quantities to be deter- 
mined were: 


1. The pressure produced by the blower at constant speed. 2. The 
3. From the preceding items the air horse 
power (A.H.P.) and the characteristic curve of the blower. 4. The 
steam consumption of the set per A.H.P., and the efficiency of the 
blower. The last named item involved a knowledge of the perfor:n- 


ance of the turbine itself at various loads. This was (Obtained by sep:r- 


e 


which is similar in design and construction to the primary one, is 3 feet uehenanane 


9 inches, by 3 feet 2 inches, and is supported on 8 inch by 34-inch 


In order to measure pressure and volume of the air discharged, a 


channels, and 10-inch by 5-inch rolled steel joists. It differs from the | wooden box 48 x 42 x 52 inches was constructed and connected to ‘he 


larger crusher in that one set of rolls is adjustable, so that any size of | discharge opening of the blower. 


coal can be made. 


A few details concerning the jigging screen, which is immediate] 
under the primary crusher, will not be amiss, It is driven from 





On top of the box a circular open ug 
was made, over which converging air nozzles of different sizes could 5e 
y|placed. In front of the opening a Pitot tube of small diameter, °14 





a 1, Assistant Engineer, De Laval Steam Turbine Co., Trenton, N.d. 
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fF ige 2.—View of 15-Horse Power SIngle-Geared Steam Turbine Blower Set. 
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Fig. 1.—Diagram of Results of Test of 20 Horse Power De Laval Steam Turbine Blower Set, 


























Fig. 4.—Impellers of Sturtevant and Sirrocco Blowers. 





The pressure of the atmosphere. 

The temperature, relative humidity of the air, and vapor pressure, by 
means of a wet and dry bulb thermometer. 

The temperature in the air box. 

The steam pressure above and below the governor valve in the steam 
al | supply pipe. 
The temperature of the steam. 
The speed of the blower. 
The steam consumption. 


This latter was determined by means of anozzle test, wherein a nozzle 
of the same shape and size as those used in the turbine was connected to 
the turbine wheel case by means of a pipe through which steam was dis- 
charged into a barrel of water placed ona scale. Between this nozzle 
|and the barrel, a steam gauge and a 3-way cock were placed, the former 
| to ascertain that the pressure on the discharge side of the nozzle at all 
times was below 58 per cent. of the pressure in the wheel case. This 
pressure at no time rose above 43 pounds, thus satisfying the require- 
ments of an accurate test. The 3-way cock was set, immediately before 
the test, to discharge the steam into the atmosphere, so as to remove all 
condensation in the pipes; then quickly turned to admit the steam into 
the barrel. The time during which the steam was discharged into the 
connected to a water gauge, was attached, in such way that its receiv- barrel was carefully noted, and the weight of the water in the barrel 
ing end, flush with the discharge edge of the nozzle, could be swung was taken before and after the discharge. The difference in these 
across the whole diameter of the nozzle. This was done in all | weights then gave the total steam consumption per nozzle for the dura- 
the various tests; the variations in the Pitot gauge reading at various tion of the nozzle test, which was 3 minutes for each test. 
points of the nozzle were noted, and an average value determined As the purpose of the work was to make a thorough test of the blower, 
The readings at the Pilot tube gauge registered the head due to the steam nozzles were provided sufficient to overload the turbine greatly. 
discharge velocity in the nozzle, and from this the discharge could be This effect has already been noted. 
computed. The brake horse power of the turbine was determined in the following 

The pressure produced by the blower was ascertained by means of a| manner: After the blower was tested, it was removed and a Prony brake 
water gas gauge connected to the box in a place where it was reason- | substituted, which was loaded until the st®am gauge below the governor 
able to suppose that the readings would not beinfluenced by the velocity | valve registered the same pressure as during any one of the blower 
of the air. ‘tests. The speed and number of turbine nozzles open were also adjusted 

Six separate tests were made, five with the blower discharging to the conditions existing during each of the blower tests. This method 
through nozzles, respectively, 4, 5, 6,7 and 9 inches in diameter, the | of obtaining the brake horse power and the efficiency of the blower was 
sixth test being made with the nozzle entirely shut off. similar to that employed by Professors Kent and Denton recently when 

Besides the readings of the pressure and Pitot tube gauge, the follow- | testing a number of De Laval centrifugal pumps at these works. Since 
ing observations were taken during each test: nozzles under the conditions of these tests are very accurate steam 








Fig. 5.—Arrangement of Apparatus for Efficiency Test of a Steam Turbine Sirocco 
Blower Set. 
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Performance Tests of 20-Horse Power De Laval Steam Turbine and Sturtevant Blower, No. 7 Special. 
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Test . 1.—4- Inch Air Nozzle. 
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Test No. I ead 5-Inch Air Nozzle. 
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Test No. LIT.—6-Inch Air Nozzle. 
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Test No. 1V.—7-Inch Air Nozzle. 
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Test No. V.—9-Inch Air Nozzle. 
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Test No, VI-I discharge Outlet Closed. 

51.2 335.5 2,053 2.5 93.8 19.875 No discharge. 

Steam nozzles used: No. 2, diameter = .327 inch. No. 5, diameter = .382 inch Turbine was run non-condensing. 
Note.—Tests made September 26 and 27, 1904, at works of De Daval Steam Turbine Co , Trenton, N J. 





meters, the quantities of steam corresponding to the measured brake and equal to the weight of 1 cubic foot of water divided by the weight 
horse powers cuuld be determined by comparison with the steam pres- of air and multiplied by the Pitot gauge reading in feet; thus: 

















sures in the fan tests. 62.355 
Calculation of Results.—In order to obtain accurate results for com- = 0.0721 * 514 = 1,309.3, and 
parison when testing blowers, it is particularly necessary to make ob- | ee AE 
servations of the atmospheric pressure and temperature of the air, and | V = V 2 x 82.18 x 1,309.3 = 290.29 feet per second. 
also of the moisture it contains, although under ordinary conditions of | 
the atmosphere the latter will not affect the results acinon ta = ee catechins 
The weight of 1 cubic foot of air is dependent upon the atmospheric | A = area of nozzle in square feet. : 
pressure, temperature and moisture, and is: ¢ = a constant for the nozzle. This constant is given by Weisbach 
w= 0.0807 (p — 0.379 h e) and Grashof as 0.97 for a converging Nozzle i inch indiameter. As 
ate (1 + at) 29.921 this constant undoubtedly varies with the diameter of the nozzle, 
where: approaching 1 with increasing diameter, and as it is always difli- 
0.0807 = the weight of 1 cubic foot of dry air at 32° and at a normal cult to determine, the test is simplified if this constant is set at 1, as 
atmospheric pressure of 29.921 inches. has been done here. 
0.379 = the percentage of vapor contained in 1 pound of saturated air | Then for Test IV. we have Q = .2672 x 290.29 = 77.65 cubic feet per 
at 32°. second, or 4,659 cubic feet per minute. 
p = the atmospheric pressure. The work expended upon the air is equal to the work done by the ex 
h = the relative humidity. panding air; thus: 
e = vapor pressure, Die. : < : -_ 
(1 + at) = the volumetric ratio of dry air at temperature (32 + +) wiles 2g Pens Tne mene gmnEE When Sapipnys \ 
degrees F’. to air at 32° F. cubic feet per second is: 
Thus, for Test 1V., where the dry and wet bulb thermometer gives WQH WQvV'! 
H = 0.49, e = 1.287, t = 55.15, and p = 29.91, we have: aes 8 ea eo 
: | 100g 
Ww = 0.0807 (29. ss ee x 0.379) = 0.0721 pound. | For the case of Test IV. this gives oe 
5 AHP. = 0.0721 x 77.65 x 290.29° _ 13.38 
, The velocity of discharge is V = V 2g¢H feet per second, H being kre 2g x 550 ris a 


the head in air column derived from the Pitot gauge reading and W,! The brake horse power corresponding to the conditions of Test !\ 
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| 
was found to be 19.625: thus the efficiency of the blower: E = 13.38 + 


19.625 = 68.2 per cent. The total steam consumption was 906 pounds 
per hour, and the steam consumption per air horse power is 67.7 pounds 
per hour. 

The following formula for the velocity of discharge from a nozzle 
affords a check on the Pitot method: 


a Fe (2) : 
an he Py ( - a 

g = 32.18 feet per second. 

Po = pressure of air outside box in pounds per square foot. 

vo = specific volume of air at pressure po. 

p = equal pressure of air in box in pounds per square foot. 

n= 1.41. 


Following is a comparison of the results of the two methods for de- 
termining V: 








——Velocity of Air at Nozzle.—— 





Number of ; From rom 
Test. Formula. Pitot Reading. 
er oc deiiid at 6s 302.55 feet. 302.60 feet. 
ae 302.20 ‘' 301.00 ‘ 
OOTP 297.10 ‘ 297.20 ‘* 
Pe 290.15 * 290.29 ** 
tied <0 ches, Sane ** 268.10 ‘* 


This sufficiently demonstrates the reliability of either of the two 
methods for determining V. The curve sheet, Fig. 1, shows the re- 
sults only as calculated from the Pitot tube readings, but in the table 
are also given the results calculated from the formula for V. 

The results of the six tests are given in the accompanying table, and 
in diagram form in Fig. 1. The diagram shows clearly that the tests 
were carried beyond the point of maximum efficiency of the blower. 

The view Fig. 2 shows a 15-horse power blower set which is identical 
with the one tested, except in respect to size. The arrangement here 
shown, using a single blower of the Sturtevant type, is used for all 
sizes from 7 to 55-horse power. From 55 to 300-horse power, where the 
double geared arrangement of turbine is used, the Sirocco type of blower 
is employed in blower sets, as this type has a smaller circumference for 
a given pressure and therefore permits placing two blowers on a com- 
mon bedplate, staggered in ground plan to clear each othcr. “Such a 
set is shown in Fig. 3, a set of 150-horse power, having a capacity of 
23,000 cubic feet of free air per minute at a pressure of 21 inches water. 
Fig. 4 shows the impeller wheel of the two types of blower. 


Our graduates must be sufficient money makers; but it is still more 
important for the community that they should be liberal citizens. 

Surely, it is for the good of the community that the technical 
teachers should have the softening and broadening influence of contact 
and work with teachers of the humanities and of pure science, with 
men to whom the ever present money question is of secondary import- 
ance, beauty is more and money less; for so will they in turn influence 
their students more broadly and humanly; so will their light be 
whiter and their precepts and example nobler. 

Conversely, it is for the good of the ‘public that the teachers of pure 
science, and more particularly those of the humanities, should,in turn, 
be broadened by contact with the technical school. Their twist toward 
scholasticism and away from their students, can be lessened by contact 
with the technical teacher, especially if, as in the schools of law‘and 
medicine, these are in part chosen from the active practitioners. For 
these technical men are generally of broader and closer experience 
with men as distinguished from boys, with the mature as distinguished 
from the adolescent human being. They have striven with men in 
work in which they have been helped only indirectly by their educa- 
tion, in the great tasks which are before men in a field of human 
endeavor probably more normal than the scholastic one, that of 
winning wealth from nature, of first surpassing and then directing 
their fellows. — 

Indeed, no argument should be needed to show that every added class 
of teachers should add to the broadening effect of the environment, and 
should thus make the attitude of each more just. Each class may, 
indeed, attack its problems in its own way; but the solution which one 
finds should aid others. 

Here a word as to the interaction of different classes of students. The 
serious technical student unexpectedly learns from his fellows of tlie 
college, of the delights of this or that writer; of the existence of this or 
that school of philosophy; his interest in things beautiful is awakened; 
a chat with the student of architecture sets him thinking about the 
genesis and meaning of logical finished Doric and soaring spiritual 
Gothic. Each student from another depariment cries ‘‘Audi alteram 
partem; however good and healthy your interests may be, they are 
only one group out of many.” The technical student’s horizon is 
broadened ; and truly it needs broadening. According to my observa- 
tion, narrowness is the chief defect of the isolated technical school. 

Like students of the other learned professions, the technical students, 
are as a class more earnest, more zealous, than their fellows of the 





The test arrangement for a smaller Sirocco set is shown in Fig. 5. 
This differs from the arrangement of the test described in this paper 
only in the different shape of air discharge box used. 

Steam turbine blower sets such as are shown in the views Figs. 2 to 5 
have been put in service in quite a number of gas plants throughout 
the country. In the manufacture of coal gas, usually two are installed 


college; they are more mature, and they see more clearly than the 
college student the bearing of their studies upon their life’s work. These 
contagious qualities, zeal and earnestness, should by intercourse with 
the technical students be caught in some degree by those of the college 


' students who are not thoroughly immune. 


But the matter may not be so simple under other conditions, as for 


ina plant, running alternately, for 5 or 6 minutes at a time. The instance if, in creating a new technical school, the choice should lie 
steam pipe connection is provided with a small by-pass which supplies between isolation and association, not with a university, but with some 
steam enough to keep the turbine just running; the set is thus never long established college which his as yet no professional schools, and 
completely shut down, which arrangement minimizes the shock when thus is itself isolated. Since the broadening effect of association is here 
the throttle is fully opened and the load thrown on. at its weakest, while the zeal chilling influence of the college students 

: is at its strongest, this influence is likely to receive preponderating 
weight in the minds of those interested in the welfare rather of the 
projected technical school, than of the general public. 


: ; The counsel and learning of the professors of the school of pure 
[From a paper read by Mr. H. M. Howe at the Baltimore meeting of science, and of certain professors of the college, should directly benefit 
the Association of American Universities. } 








The Technical School and the University. 


———— 


the technical school associated with the university by helping to plan 
Will technical schools serve the interests of the community better if and to interpret the researches, both of its teachers and of its advanced 
they are parts of great universities, or if they are isolated institutions?* students. This widens the field of usefulness of the technical school. 
Is association or isolation more to the public good? Its investigators go farther and deeper, and see more clearly. The bet- 
Let us assume that the university in question deserves its name, hav , ter planned research is the better aimed artillery of science; we throw 
ing first, a college or academic department of pure science, and second, | ourselves on the hinge, not on the solid wall. Wise interpretation of 
other important departments, such as schools of law and medicine. results houses the harvest; false interpretation rots it, making poison 
First, let us consider the interaction of the teachers. The practice of ,where food should be. 
the arts taught in technical schools, arts with a scientific basis but still| As with men, so with instruments. Many of the more costly of these 
arts, is more nakedly for money making than that of the other profes- are needed imperatively but intermittently. The technical school 
sional arts. Medicine heals and raises, law protects the oppressed, dis-' readily lends hers to the associated school of pure science, and vice 
penses both justice and wisdom from the bench. Even as the servant versa. So, too, with books. 
of finance, it has to do rather with the protection and the transfer of| And here we reach the general question of economy, Nobody will 
wealth already existing, than with the creation of new wealth, with ' deny that increase of scale permits greater economy in administration ; 
the fruits of industry rather than with their growth. even if the locomotive were no faster than the stage coaca, ils economy 
But the technical man is always occupied with questions of profit and:| would insure its use. Nor are we to fear that our present universities 
cost, of making money for his employer, or of building as cheaply as' have reached the limit of economical human administratign ; the 
his standard of quality will permit. The merit of every plan is meas-'history of our great industrial and railroad combinations instructs us 
ured in dollars, be it mining and smelting, manufacturing, transpor-| here. We do not here ask whether their vast scale has increased their 
tation, or agrieulture. The subject must be taught from this standpoint. benevolence or beneficence; for our immediate purpose their lesson is 
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that the present university scale does not approach the limit of the |it is a positive sign that it is a Portland cement. Should the cement 


economical and efficient. 

To sum up, wisely guided association, while it need neither deprive 
the technical school of character and individuality, nor injure any of 
those in interest, should benefit the community, whose welfare here 
deserves our chief thought, through the broadening interaction of the 
teachers of pure science and of the college, representing scholarship 
and culture on one hand, and the technical teachers, with their closer 
contact with active life, on the other hand; through the interaction of 
the more earnest technical students and the more broadly studying 
coliege students; in a word, through the broader environment which 
the university offers, with diversity of life and interests, of teachers and 
students, of museums and galleries. For the adolescent, this environ- 
ment is to that of the isolated technical school as city life is to village 
life. Further, the teachers of the school of pure science and of the col- 
lege should help the technical school in its investigations materially. 
Finally, the grand scale should effect great economy, not so much ip 
saving salaries and in widening the use of the more expensive instru- 
ments, as in fitting work to worker, and best of all, in more fully sup- 
plying the eminent with work on their own plane. 








The Dry Mixture of Cement. 
——— 
[A paper read by Mr. A. L. Gortzmann, Chicago, at the Indianapolis 
meeting of :he National Association of Cement Users. | 


The subject of my paper is the ‘‘ Mixture of Concrete.” A broad 
subject and one upon which much has been said and written. There 
is a strong difference in the treatment not only of the mixture, but 
subsequent manipulation as between the so called wet or ‘‘slop” mix- 
ture of ordinary concrete construction and the dry mixture used in the 
manufacture of cement blocks, a phase of the subject little considered 
by writers, but of primal importance to those who are engaged in that 
pursuit. 

I have, therefore, taken the liberty of departing from my text to the 
extent of considering wholly the ‘‘dry” mixture and the manufacture 
of concrete or cement blocks under this method, in the belief that from 
a discussion of this subject may be evolved a method of procedure for 
the block manufacturer which may be made of value to the recruit en- 
tering the ranks who is now practically without literature and left 
almost wholly to his own devices. : 

In this paper I have endeavored to outline methods for cement testing, 
mixing and general block manufacture which shall, I hope, be of ad- 
vantage to the smal] manufacturer, to the man who has not the facili- 
ties for elaborate testing, whose business will not permit the employing 
of expert cement men, but whose failures may militate against our 
product to the same extent as if he operated in some of our larger cities 
and on a large scale. 

In this effort I have asked for and received the opinions of some of 
the foremost block and machinery manufacturers of the country as to 
a few of the more important points connected with block making. I 
shall advance my own original ideas upon points when block men are 
at variance, and, as far as possible, hope to bring out sufficient discus- 
sion along these lines that the ultimate results may be to the benefit of 
the average block manufacturer. 

The first important consideration in the making of a block is the 

securing of a cement which answers the purpose of such construction. 
Needless to s»y, no natural cement will answer the purpose, Authori- 


absorb the water only to a small extent and is dark in color, it is a very 
low grade Portland cement, but if light in color it is a puzzolan cement 
made from furnace slag and entirely unfit for artificial stone purposes. 

‘‘ Dark cement that absorbs water readily is usually a good cement, 
so far as strength is concerned, but having been burned at low temper- 
ature, it is only fireproof to that degree of heat at which it was burned 
in its process of manufacture. For the second or tensile strength test, 
take second example of cement, add sand and aggregates of same pro- 
portion as you intend in making stone, mix, mold and tamp and season 
according to.instructions for the kind of work you wish to construct, 
Tensile strength can be best determined with a block 1} inches square 
and 6 or 8 inches long. When block is one month old place about 2 
inches of one end firmly in a vice and break by applying weights to 
the free or extended end at a distance of 4 to 6 inches from the vice. A 
block 14 inches square made of one part cement and three of sand 
should carry 400 pounds when seven weeks old. This same block may 
be used to determine crushing strength, but as crushing strength is 
usually determined at an earlier date we give the following: Take 
third and last sample, prepare same as second, and at the end of 20 days 
crush with sledge, at the same time crushing a simular sized block of 
hard limestone in the same way and compare the strevgth of each in 
this way. The cement must be firmer than the limestone. I am 
aware that the average engineer ridicules this method, as it is impossi- 
ble to form a table giving pound weights required in crushing same; 
but remember that this same engineer would test your cement with 
other sand or without any sand whatever aud pronounce the cement as 
strictly first-class without the faintest idea of the nature of the sand and 
aggregates your situation may prove convenient or compel you to 
use it. 

‘In defence of these rude but practical methods of testing cement, 
I wish to state that | have tested cement with modern testing appliances 
and I have learned that laboratory tests are splendid for advertising, 
but for real work nothing but practical tests can be relied upon, and 
practical builders having had experience with cement construction 
approve the methods explained in this article. 

“The test of the greatest practical value is the determining of the 
rate of setting. This is best done by measuring the time from the 
moment water is added until the cement paste ceases to be fluid and 
plastic, which is called the ‘initial set,’ and when it has aquired a cer- 
tain degree of hardening is called the hard set. 

** All work occasionally requiring retempering of cement must know 
the time required of the cement used for the initial set or hardening, 
as retempered cement is almost worthless after once hardened except 
when used as aggregates. 

‘*Tests for time of setting should be made with sand and aggregates 
mixed with cement in the proportion intended to be used; time tests 
with pure cement show different results. Always remember that the 
setting of the cement is a change from a plastic condition to a solid 
state.” 

Sand.—Op.nions vary considerably as to sand, running from very 
fine to very coarse, but all agree on the one pvint that it should be 
sharp and clean. It is my own individual opinion that question of size 
of the sand makes comparatively little difference, so long as it is clean 
sharp and enough cement be used to properly fill the voids. I have 
seen blocks which tested good strength by crushing, which are made of 
a mixture of crushed granite which was passed through a screen of 
forty to the inch, and also an equally good block made from the very 


ties condemu puzzolan cement, so that the matter simmers down to/| coarsest of torpedo sand. 


that of Portland cement alone as being satisfactory. In the selection 


The main consideration, as I have stated, should be that the sand be 


of a Portland cement for block manufacture the question of price | free from clay, iron rust, vegetable matter or other impurities and as 
‘should not be considered. That Portland cement, which by testing | ne«rly as possible pure silica. The best sands are those which have 
gives the best results, should be purchased, regardless (at least within | bien washed to remove these impurities. Care should be exercised in 
due limits) of price. By this I do not mean an imported cement. We/| bank sand that there be no nodules, iron rust pockets or rotten stone in 
are making to-day cements in this country which are fully as good the|the bank. It is recommended oftentimes that two or three different 


best imported. 
Mr. F. W. Hagloch, C.E., gives in his treatise on the manufacture 
of artificial stone and concrete some admirably simple rules for cement 


testing and I do not feel that the subject can be better handled than by 
quoting him. : 


stzes of sand are an advantage, and I quite agree with this, provided 
the different slzes are screened and the mixture be made of known pro 
portions. 

Aggregates.—There seems to be a uniform opinion among machine 
men that larger material than sand is advantageous, and there is no 





“It is the object of this article to give several plain and simple 


doubt that where there is enough sand and cement used to fully fill the 


methods of testing cement to a sufficient extent to meet the requirements | voids that it makes a cheaper block. As to whether it adds to the 
of cement users. Upon the receipt of a consignment of cement, take a | strength depends entirely upon the material of which it is made. Such 
pound sample for every tenth barrel and keep separately; divide it aggregates may vary from size to pass a }-inch ring to that which will 
into three equal parts, the first for a water test, the second for tensile pass a 1}-inch ring. 


strength. For the water test place the sample in a cup or saucer, add 
water thereto drop by drop. Should the cement absorb the water freely gate is that of cleanliness. All such material should be thoroughly 


An important feature often neglected in making blocks with an aggre- 
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washed before incorporating into the concrete. A material with dust] The amount of water necessary for the “ dry” mixture most used de- 

clay on it will effectually resist the adhesion of cement. pends upon the materials, the test most often applied being to press 
Hard crushed limestone, gravel, crushed granite. quartz or trap rock some of it in the hand. It should stick together and leave only a small 

are recommended. Soft limestone is bad on account of its being so amount of moisture in the palm. The mixture should be just wet 

creat an absorbent of the water, and all limestones are placed under the enough to cling together after tamping and not enough to stick to the 

ban by some on account of the danger of disintegrating in fire. face of the mold. A short experience teaches one so that the appear- 
Miaing.—Upon a proper and thorough mixing of the cement and sand | ance of the mixture will tell when sufficiently wet. 

or cement sand and aggregates depends the quality of the finished pro- | Curing.—The curing of a block is to my mind one of the most import- 

] 














duct. The best of cement and pure silica sand, poorly mixed, will pro-' ant processes in the block mannfacture. We may take a block made 
duce a poor block. There are anumber of first-class power mixerson of the best Portland cement, clean sharp sand, and a satisfactory 
the market, and mach ine mixing is always preferred to hand work, as aggregate, well mixed and thoroughly tamped and spoil it by not prop- 
it produces a uniformly thorough mix, as the hand work will not.’ erly curing. 
Where hand work is necessary, spread the aggregates over the body of; The primal requisite in proper curing is water, and plenty of it. The 
the mixing board at a uniform depth, spread the sand evenly over this sprinkling of a block two or three times a day is not sufficient. In my 
and the cement over the sand and, with shovels or hoes, turn each over opinion, the cement block of a few years hence will be cured entirely 
vend back at least three times dry, smooth the mixture over with a under water. The best value of cement is only secured by the admix- 
shovel or hoe and see that the mix is of uniform color. Sprinkle and ture of water in quantities asthe cement needs it. A block should 
turn again, sprinkling as it is being turned three times, test for streaky cure uniformly throughout. The inside is wet continually, with the 
appearances again. Turn until streaks entirely disappear. ‘outside wet but periodically. With the 14-hours of night intervening 
As to the proportion which should be uséd, this is entirely dependent between sprinkling it is reasonable to suppose that the crystallization 
upon the sizes of the sand and aggregates and can only be told by test- will not take place uniformly, internal stresses will set up and the best 
ing. ' strength of the block is lost. Cover the finished block after the first 24 
Most block manufa cturers recommend a given proportion as 1 to 5,1 hours with hay, straw, burlap, sand or any material which will hold 
to 4, etc., with no k nowledge of sizes of material to be used. This is moisture. Thoroughly soak the enveloping material with water and 
not a safe proposition. An excess of cement is waste, and failure will keep it so for at least 6 days. 
result from a deficiency, and neither can be told until one has a knowl- 


If this method is not feasible, put on a spray. which will run con- 
edge of materials to be used. 


tinuously. Let them have all the water they will take up and let them 
A perfect block is that wherein all the voids are filled and every par- have it when they want it. Cure 6ios days and dry at least 10 before 
ticle of sand and aggregate is covered with cement. placing in the wall. Do the curing out of the sun and wind. 

To secure knowledge as to what is necessary to produce this block,| A series of questions of general interest propounded to twenty cement 
thoroughly dry and screen your aggregates into two sizes. Taken a block and machinery manufacturers brought forth the following re- 
given volume, say 2 cubic feet of the coarser, mix with this all of the plies: 
finer which it will take without increasing the volume, mix with this What are your preferences for block manufacture? Eight expressed 
all the sand which it will take without increasing the volume. Add preference for sand and cement; 6 for sand, crushed stone and 
water until it rises to the top of mixture, measure and add, by volume, cement; 6 for sand, gravel and cement. 
cement of the volume which the water shows. Where torpedo sand | What size sand? Coarse, 8; fine, 12. 
(which runs from the size of a pea down and from which fine sand has | Do you recommend crushed limestone for blocks? Yes, 5; no, 
been washed) may be obtained, a mixture of the coarser aggregates 12; yes, if hard, 3; nine of objectors did so on account of fireproofing 
with the torpedo sand saves the necessity of extra screening and gives considerations. 
same results. When sand and cement alone are ange what proportions? Five to 

A series of experiments demonstrates that a mixture made with one, 3; four to one, 12; three to one, 
torpedo sand and aggregates ranging from } inch to 1} inches requires, When larger material, what sansiamiae’ One to two, 3, one,two, 
proportions of 1, 24 and 4. Tests with the coarser and finer materials four, 7; one, two, five, 7; one, three, six, 1; one, two, three, 2 
shows 1 of cement, 2 sand, 2 of fine and 44 of coarser materials, and| What length of time do you recommend for curing blocks? Varied 
where a medium sand is the only available material a proportion of : from 6 days to 2 weeks. Majority about 7 days. 
to 4 has proven necessary. Have you ever used finely crushed marble, granite or quartz for 

Of such a mixture may be made a block every void of which is filled. block manufacture? Yes, 6; no, 8; no answer, 6. 

Sufficient cement is used so that every particle is covered and sothat| If crushing tests have been made, state results. No answer, 9; no 
voids between the granules of sand are filled with cement, making a tests, 6: a little less than fine sand, 2; good, 3 

firm bond between such granules and between the aggregates. Your| What is your opinion of block so made? No answer, 9; good if prop- 
block is dense, offers strong resistance to the passage of moisture, is erly made, 6; sacrifices strength to beauty, 1; poor, 4. 

fireproof and will stand a crushing strain equal to the very best hard 


Summing up these expressions the preponderance of opinion is as 
limestones. 


follows: 

For a block composed entirely of sand and cement I should recom-| Sand and cement mixture for manufacture. A fine sand preferred to 
mend a mixture of two sizes of sand, a coarse and a fine, testing the the coarse, proportion of 1 part cement to 4 of sand, opposed to crushed 
proportions required exactly as with aggregates. Do not, however, let ]imestone as aggregate. Where aggregates are used, proportions of 1 
the matter rest with such tests. In practically every block plant the to 2 to 4 and 1 to 3 to 5 equally favored. Blocks to be cured by sprink- 
sizes of sand and aggregates used are constant. These tests areto beused Jing at least 7 days. Generally opposed to use of’ fine crushed material 
as a starter. Make up your blocks of proportions these tests indicate. ' for blocks—but ex perience limited. 

After thoroughly cured and dried, break them, note their structure,} The cement block industry has reached that point in its development 
density, etc. A good block in breaking should break across the stone wherein a meeting such as this and the formation of an Association such 
of the aggregate instead of pulling it from its bed. If possible subject as this promises to be is essential. 

your experimental blocks to test at some good testing laboratory and | The business is on its feet, the plant is well started, product selling. 
vary your proportions as such tests teach you. In this, as in every It is time to stop and ask ourselves a few questions. Are we doing the 
other phase of the block making industry, never admit yourself as best we can? Are we turning out the block we are telling our custom- 
knowing all about it or as being perfect. The mixtures above given’ ers we are? Are we doing all we should for the confidence the building 
will not give the fine texture of face required in many instances, and | public are placing in us? In other words, don’t we need a little more 
facing of finer material is necessary. For this finer material of crushed education? Would it not be a good plan for me and my competitors to 
granite, marble, glass or fine, clean silicious sand or crushed silica may get together and work up a plan of advertising to acquaint the public, 

be used, the degree of fineness depending upon the consistency desired. ' _the architect and the engineer with the cement block instead of each 


Such mixtures in proportion of 1 to 3 give good strength and are “endeavoring to convince him that his indfvidual block is the best and 
sufficiently dense. only one. ; 
It is sometimes recommended for securing a whiter face and a more} Is not the time here, gentlemen, when we should recognize the com. 


nearly waterproof one, that a percentage of lime be used. This isa mon ground upon which we stand? A time which calls for us to get 


dangerous practice, since the deterioration in strength by the admixture together for the interests of all—education, insurance rates, publicity, 


of lime is very rapid and results in the hands of the average workman laws, etc., etc. 
are at least problematical. 


Other interests recognizing the handwriting on the wall are assailing 
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us. I read but afew days since an article in a magazine devoted to 
hollow tile and named ‘“‘ Fireproofing,” wherein was shown a cement 
block failure in a little town in Oklahoma. I have endeavored to sub- 
stantiate the story, but without success. The principle of the illustra- 
tion, however, is there. The blocks may have been poor; they may 
have been made of a proportion allowing so little cement that they 
would absorb their own weight in water. The article was given great 
prominence, and, from the standpoint of the hollow tileman, deservedly 
so. The point of the illustration is that the one who most strongly 
recognizes the competition and is most affected is presenting a solid 
front against the concrete block. 

‘Nur duty is to educate the block maker wherever he operates and 
whatever block he manufactures, so that failures shall not occur. 
Educate the public to the value of the cement block. Place our product 
on a plane to meet the approval of the architects and builders, and give 
publicity to our fire and other tests. 

Devise such ordinances for our cities and towns as will compel the 
making of a good block and behind which the architect may stand and 
such as will show the advantages over other products. 

A cement block 12 inches thick is stronger than an 18-inch rubble 
stone wall, yet in most of our cities we stand on the old ordinances and 
put in our blocks on that basis. 

A well made cement block with 30 per cent. voids is stronger than a 
rubble stone wall of the same thickness, yet the alderman presents an 
ordinance calling for not exceeding 15 per cent. voids, and we let him 
do it. Why? Because we have not gotten together, secured expert 
tests and forced him to take a proper position.” 

The old illustration of the man’s sons and his bundle of rods was 
never better illustrated than in this new industry. 

Let the slogan of the National Association of Cement Users be educa- 
tion for self, education for the public, a perfect block. 











The Successful Joint Utilization of Several Small Water 
Powers. 
oncdiapliianiea 
By W. B. Jackson. 

At the present time it is probably not passing beyond the limits of 
truth to state that the electric current is the best important known 
transmitting, distributing and translating medium for power and light. 

This high position in the arts has been attained only after tremendous 
struggles in solving the many problems required to make the electric 
current a suitable and reliable element for commercial use, and many 
of the most difficult problems yet remain to be solved. 

I do not propose to solve these problems in this paper, but wish to 
present some interesting aspects of electrical construction and operation. 

There are certain features in the transmission and utilization of elec- 
tricity for the production of light and power which have become 
recognized as of paramount importance in successful commercial instal- 
lations. 

1, Absolute reliability of service. 
2. Uniformly good service. 
3. Economy of operation, including fixed charges. 

A few years agoinstantaneous or temporary cessations of the lighting 
and power service were taken more or less as a matter of course; to-day 
such irregularities are taken as grave offenses. 

Although it has not been long since the variations of pressure from 
the normal in distribution circuits might have been measured in fives, 


and even tens of per cent., without a thought; at present service fur- 
nished wherein this pressure variation exceeds 2 or 3 per cent. is subject 


to rightful criticism. 

The necessity for the greatest possible economy in operation is more 
and more marked as the common use of electric current becomes more 
general, and greater competition enters into its production. 

In planning and operating any electric light.and power plant these 
features must be given the best consideration. It may usually be said 
that when the question of reliability has been solved good service fol- 
lows as a matter of careful study of the conditions and making the 
necessary adjustments. These elements bear little or no direct relation 
to the matter of economical operation. 

At the present time a marked change is taking place with respect to 
the sources of power which are being utilized for transformation into 
the electric current. 

Whereas, in times past, cities of from 20,000 to 30,000 inhabitants 
almost invariably received all the service needed from a single steam 
plant centrally located in the city; at the present time not a few of the 


light from two or more electric plants, one or more of these being 
hydro-electric plants, capable of furnishing all of the electric service 
required during certain periods of the year and only a portion of it 
during the remaining time. This iseven true of some of the smaller 
cities. 

I have in mind a city of about 17,000 inhabitants, which has no less 
than three separate hydro-electric plants, two of these being provided 
with steam auxiliaries. This is the system of the Janesville Electric 
Company, of which one of our past presidents, Mr. P _H. Korst, is the 
manager, and in the details of which he takes an intimate interest. 

This plant, like numerous others in our Western cities, started many 
years ago, when the town was young. Its growth was continuous 
with the town until it was operating about 130-horse power of water 
wheels and had an engine capacity of 350-horse power, located in the 
center of the city. 

About this time it had the opportunity to add to its available power, 
under favorable conditions, the Fulton hydro-electric plant, at a dis- 
tance of about 12 miles from the central plant. In this transmission 
3-phase alternating current at 60-cycles and 6,000 volts is generated 
from the power of the Yahara river. 

It was not long before further power was required by the company, 
and it was again enabled to add to its resources another hydro-electric 
plant. This is its present Monterey plant, located about 3 miles south 
of the city, upon the Rock river. Here 350-horse power of water 
wheels and a 350-horse power engine have been changed from driving 
a cotion mill (their original sphere of action) to driving a 275 kw. alter- 
nating current generator, which furnishes 3-phase current at 60-cycles 
and 2,300 volts pressure. 

Thus the electric company had acquired, step by step, a system com- 
prising: 

A centrally located hydro-electric plant with steam auxiliary, to- 
gether with the requisite distributing circuits and translating devices. 

A hydro-electric plant transmitting 3-phase, 6,000 volt alternating 
current, 12 miles to the central plant. 

And a second hydro-electric plant with steam auxiliary, transmitting 
3-phase, 2,200 volt electric current 3 miles to the central plant. 

The distributing system comprises a 3-wire, 125-volt direct current 
service furnishing the lighting and power for the central section of the 
city; a 500-volt street railway circuit for operating the street railway 
of the city; 3-phase alternating current distributing circuits for furnisb- 
ing light and power to the outlying districts of the city, and alterna- 
ting current series arc lighting circuits. 

As the. central station had outgrown its quarters, and conditions 
made it undesirable to remain in its old location, it was decided to 
build a new plant ata point where a much better hydro-electric de- 
velopment could bé accomplished, but still affording a centrally located 
plant for general distribution throughout the city. 

The question then confronted the company of determining the best 
arrangement for the new plant so as to bring together in one united 
whole the several plants under their control, in order that they might 
give the most efficient and most satisfactory results in all of the several 
classes of service to be supplied by their system. 

All of the apparatus in the old station was in excellent condition, 
but it was in small units. Nevertheless, it was decided to utilize prac- 
tically all of itin the new plant, adding thereto only what was re- 
quired to take care of the increasing load. 

There are not infrequent cases when old apparatus is thrown aside in 
the reorganization of electric plants to be replaced by more modern 
and possibly slightly more efficient apparatus, when the actual added 
net returns from such a change are far less than the added fixed 
charges, and which, had the old apparatus been suitably continued in 
service, would have given thoroughly reliable and satisfactory results 
for many years to come ata positive net saving to the company. 

Some of the details of the Janesville system should be of considerable 
interest to those concerned with the generation and utilization of elec- 
tric current. 

There are installed in the new central referred to 780-horse power of 
water wheels driving a single shaft extending through the building. 
This shaft is appropriately sub-divided to permit operating portions of 
the plant while the others are at rest or undergoing repairs. 

Belted vo the shaft upon one side are the driving elements, comprising 
a 350-horse power Corliss engine and two synchronous motors, one for 
6,000 volts, the other for 2,200 volts. All of the driven elements, com- 
prising two 125-volt and three 250-volt 75 kw. direct current dynamos 
and one 110 kw. 500-volt dynamo, can be belted to the shaft from the 
other side. 





cities of from 15,000 to 3(,000 inhabitants are receiving their power and! Thus suitable space is obtained for all of the driving and driven 
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machinery aod at the same time the belt drive of each unit can be 
arranged to possess the advantages of having the lower belt upon the 
pulling side. 

Although the usual work of the synchronous motors is to receive 
power from the other plants and assist the water wheels in driving the 
main shaft of the central plant, yet when desirable they are driven and 
used to supply the alternating current required for that portion of the 
lighting and power system. 

By the use of transformers located between the 6,000-volt section and 
the 2,200 volt section of the switchboards, the 6,000 volt apparatus may 
be operated in connection with the 2,200-volt apparatus with practical- 
ly the same facility as though everything was at one pressure. 

The arangement of the switchboard is simple, but affords the possi- 
bility of operating any one of the plants singly or in any combination 
with the other plants that the stage of the water may make desirable. 

By the arrangement noted a thoroughly practicable and efticient 
combination is obtained whereby all of the power for supplying the 
entire service of the electric system may be drawn from any one of the 
5 plants, and two of the plants are equipped so that the power may be 
furnished either by water or steam, as conditions warrant. An efficient 
combination of the several plants is thus accomplished and the com- 
pany is remarkably well fortified against possible interruptions of 
service. Only a very unusual coincidence can simultaneously disable 
all the sources of supply. 

The ability of the alternating current machine to operate either as 
generator or synchronous motor, without any changes in its connection 
or switching devices, becomes of great value in systems like that of the 
Janesville Electric Company, from the point of view of utility, as 
already referred to, and almost from affording the effect of an equiva- 
lent amount of reserve apparatus, thus economizing in space and dis- 
pensing with extra driving gear and machinery. 

There are not a few plants in operation to-day which might take 
advantage of this characteristic of alternating current machines to 
their benefit, but which have not done so. It is not necessary that the 
conditions of the system should be identical with those of the Janes- 
ville Electric Company to make this possible. 

In canvassing the necessities of the new central plant it was seen 
that reserve capacity for the street railway service was highly desirable. 
This did not appear to be of sufficient moment to warrant the purchase 
and installation of apparatus which would have to lie idle during 
almost the entire time. It was therefore decided to add to the one 250- 
volt direct current dynamo which the company had in use two more 
like machines, so that any one or more of these could operate upon the 
3-wire lighting and power circuits either in connection with two 
125-volt direct current generators or in connection with a balancing set 
or so that any two of .the machines could be connected in series with 
each other and thus be used to furnish 500-volt current for the railway. 
This afforded reserve capacity for the railway while providing neces- 
sary machinery for the lighting service. 

These two machines were arranged to accomplish this result by 
being furnished with double-throw switches which, when thrown up, 
put the dynamos individudlly upon the lighting circuits, and, when 
thrown down, put the dynamos in series with each other upon the 
street railway circuits. 

At present these dynamos are operated with very little compounding, 
and it is necessary to adjust their fields to keep the load properly divid- 
ed when they are running in connection with the two compound 
wound 125-volt dynamos on the 3-wire system. 

Mr. Korst proposes to have the connections of the series windings 
which are now on the machines rearranged so that one-half of the 
turns will be associated with each terminal of the dynamo. This will 
make it possible for these dynamos to be operated on the 3-wire 
system with the 125-volt dynamos and compounded to a corresponding 
degree. 

I might add, that in building the new plant it was deemed advisable 
to construct the penstocks, forebay and retaining walls entirely out of 
concrete, thus saving the unending repair and depreciation account so 
prominent in all timber construction used for such purposes. 

Further, it was found that concrete blocks could be obtained under 
satisfactory conditions for the power house, and this is probably the 
first electric power house in the State built of these blocks. Thus, in 
the construction of the buildings, foundations and penstocks, every- 
thing between the roof sheathing and the lowest point in the water 
wheel discharge pits is either of steel, iron or concrete. except the win- 
dows and doors and the framing of the wheel house, which latter is 
covered with corrugated iron. 


By bringing these three water powers together into a harmonious 


system the Janesville Electric Company furnishes all of the electric 
light and electric power for the city of Janesville and vicinity as well 
as some electric light for the city of Edgerton, about 11 miles north of 
Janesville, almost entirely from water power. This nearly eliminates 
the use of coal in the operation of their plants. 

The company maintains 850-horse power of steam auxiliaries for use 
in case of emergencies and at times of very low water, but experience 
shows that the hours of service for these will be few. 








Specialization in Manufacture. 
nae “Sea 
By Mr. ALEXANDER E, OUTERBRIDGE, JR., Philadelphia. 

The industrial structure may be compared to that of a tree. }, The 
organization of the industry corresponds to the roots, the common 
basis and development to the main stem and the special lines of manu- 
facture which are from time to time added as the business grows cor- 
respond to the branches of the tree. Formerly it was the ambition of 
the manufacturer to add as many new branches as possible to the main 
stem, so that the plant might cover a larger field, and also because of 
the supposed advantage that in case of a temporary falling off in de- 
mand for products of one kind the establishment might be kept occupied 
continuously through a balancing demand for another product. Thus 
the manufacturér went on year by year, adding branch after branch to 
his business, until the concern, which may have started in a very 
small way, grew to great dimensions, spreading over many lines of in- 
dustry. The catalogues of such establishments sometimes cover 
hundreds of pages and included a vast variety of implements or goods. 

This plan undoubtedly possessed certain advantages, but it also had 
serious drawbacks. In the case, for example, of the manufacture of 
machine tools, where a great variety of machines, such as iathes, 
planers, etc., are made of different sizes and shapes to suit the wants of 
many customers, the result is sometimes the accumulation of an 
enormous stock of costly patterns and fixtures, which are kept in 
storage for years, perhaps without duplicate orders therefor, and these 
are finally destroyed to make room for other similar but newer ac- 
cumulations. When a single new machine is ordered it is customary 
to make duplicates of many of the parts. These duplicates are carried 
in stock for future use, sometimes for years, until, in fact, the design 
becomes obsolete, and then the patterns, fixtures and dplicate parts, 
which represent a large original investment of money and a continual 
expense for interest, storage, insurance, etc., are condemned to the 
scrap heap. Until this times arrives these patterns, castings, duplicate 
parts, etc., appear as ‘‘ assets” on the books of the concern, often at a 
false value, for the annual allowance made for “ depreciation ” does 
not cover the ultimate loss due to obsolete fixtures and machines. 

Partly as the result of experiences of this nature specialization in 
manufacturing has become a prominent feature in recent years, result- 
ing in an astonishing decrease in cost and increase in production. 
Specialization in manufacture means that the manufacturer selects 
some article or product for which there is a heavy ora constant de- 
mand, and through devoting his entire capital, energy and ability to its 
development and the betterment of the methods or appliances of its 
manufacture, so reduces his costs on it as to be in at least partial control 
of the trade. A few illustrations, taken from actual experience, of the 
advantage of quantity manufacture and undivided attention will be in 
point: 

1. To show the difference in cost where the same machinery and ap- 
pliances are used, but the quantity is increased. In making two oil 
pumps for hammer cylinders, the cost is $20.19 each; the same pumps 
in lots of 12 cost $6.12 each, a reduction of 69 per cent., due largely to 
the increased quantity, and this reduction could be substantially in- 
creased if the quantity should be further increased. 

2. To show the difference in cost where different machinery or im- 
proved processes are used. For making 100} by 4-inch hexagonal head 
finished bolts, on a modern turret lathe, by reducing the body of the 
bolt from a commercial bar of hexagonal steel of a size required for the 
head, the cost is $15.84. Similar bolts are now made by a machine 
screw company by welding*electrically the head (cut from a bar of a 
hexagonal steel) to the body of the bolt, made from a piece of cold 
rolled steel the exact diameter of the bolt, and sold for $5.88, which 
shows a saving in favor of this process Of approximately 63 per cent. 





3. Where an entirely new process is used. The instance taken is 
that of the manufacture of cores for molds, where the specialization 
developed a new process or made it advantageous to apply it. Certain 
cores which formerly cost $1.18 each now cost 30 cents. Others which 
formerly cost 56 cents each now cost 14 cents;} others which form- 


‘erly cost $6 each now cost 90 cents, and so on, 
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The same principles apply in all lines of manufacture, and it has 
been found that reduction in cost of production, due to specialization in 
manufacture, is naturally followed by increased demand, for the simple 
reason that each successive reduction brings a new class of consumers 
or purchasers into the market, and a commodity which was regarded 
as a luxury of the few when the cost was relatively high becomes a 
necessity of the many when the cost is reduced to a sufficiently low 


level. When the cost has descended to the point which is necessary to 
establish this condition the demand for the commodity becomes perma- 
nent, subject to occasional temporary fluctuations following variations 
in the general prosperity of a community or the passing of the fad, if it 
be one. 

There are, of course, dangers of over-production in this modern system 
of specialization, of which we have had many evidences of late, but it 
seems to be pretty well recognized that the secret of success in manu- 
facturing lies largely in concentration of effort, in developing the 
plant to the highest degree, so that a superior product may be turned 
out at a minimum cost. 

This implies a complete modern equipment of machinery and modern 
methods of management. Formerly old tools were venerated; now 
they are ruthlessly cast away as soon as superior machines can be ob- 
tained. 

It may be stated as a general proposition that if a new machine be 
invented which will, by increasing the output only 10 per cent., reduce 
the cost an equal amount, it pays to scrap the old machine. In many 
instances improvements have been made which have reduced the cost 
of manufacture over 50 per cent., and herein lies also one of the 
dangers of specialization in manufacture. 

An establishment may have its capital tied up in a complete outfit of 
machinery designed to produce one article at the lowest cost, for which 
there may be a constant demand at a remunerative price. Then an 
ingenious inventor may design a new machine, or devise a new method 
of manufacture, which will perhaps produce better goods at far lower 
cost, and the utility of the old plant is at once destroyed. Its costly 
machinery may be of little orno value for any other purpose and 
s> a hitherto profitable industry may be wiped out of existence at 
a stroke. This is not an imaginary statement, but it can be supported 
by numerous facts. 

A few years ego a new method of treating steel for cutting tools was 
devised, which enabled the tools to cut steel and iron four or five 
times as rapidly as could be done with any steel tools made up to that 
time. Shop rights were sold at large figures, and furnaces and others 
necessary appliances installed in several establishments for treating 
cutting tools according to this process. In a very short time new alloys 
were discovered, of which cutting tools are now made, having the same 
capacity without this costly treatment, and so the value of the process 
bas been largely effaced. 

The standardization of parts, now so general, is at once a cause and 
a result of specializatiou in manufacture. While some large manufac- 
turers make most of their parts in their own factory, few make all, and 
a large proportion buy many and some buy practically all. Many 
makers of parts confine their manufacture to a single one. The more 
recent the development of a mechanical invention the more this prac- 
tice seems to be adopted. 

Certain fundamental principles characterize American methods of 
manufacture, such as the employment of special machines to perform 
specific operations only, whereby the output of a factory is enormously 
increased, minute and systematized division of labor effected, the costly 
work of finishing and adjusting minimized, and the highest develop- 
ment of skill, accuracy and dispatch acquired. The high wages paid 
to skilled labor in this country have acted asa stimulus to the inven- 
tion and perfecting of labor saving machinery, and the employment of 
such labor saving machinery operated by high priced, intelligent 

mechanics has resulted sometimes in a very much larger output and 
lower cost of product per man employed than anywhere in the world 
under old conditions. 

In all lines of manufacture in the United States the same tendency 
toward specialization is apparent, and it is a question for serious con- 
sideration whether this process may not be carried too far, resulting. in 
the future in a variety of unlooked-for evils. Not the least of these 
perhaps is the decline of the “all-round skilled mechanic.” Young 
men who enter our shops to-day find employment in tending special 
machines, and soon become highly trained in their operation, so that 
they earn large wages, consequent, of course, upon their ability to turn 
out by the aid of these machines the maximum amount of work with 
minimum of defects. They are encouraged by their employers to con- 


work or to another kind of machine, where their experience avails but 
little. Thus we have skilled planer hands, who know nothing about 
the operation of lathes, milling machines or other mechanical appli- 
ances in the same shops. 

The Baldwin Locomotive Works, the largest of the kind in the 
world, and the most es gr developed in specialization of manufacture, 
has already experienced the difficulty of finding young men competent 
to take the place of older hands, and has shown wise forethought in 
establishing a new school of apprentices, with a general superintend- 
ent in charge and a staff of supervisors or foremen of apprentices. 
There are at present three classes of apprentices, numbering in all be- 
tween 400 and 500 in the works. The apprentices are not kept for an 
indefinite time in any one department, but are moved from one to 
another as they advance in experience, so that when they have served 
their full terms they graduate not as skilled ‘* planer hands” or ‘‘ lathe 
operators” merely, but as skilled mechanics. Furthermore, this 
system develops a feeling of proper ambition in the young man and of 
attachment to his alma mater. This is, in effect, an industrial college 
for the poor boy, worthy of emulation by other manufacturing estab- 
lishments; the mutual benefit to employer and employee will be felt in 
the years tocomeand will cuntinue to increase iu value to all concerned. 
The tendency toward specialization is not confined to manufactures, 
In the foregoing the attempt has been made to tell of and to illustrate 
its influence and effects in this line. The tendency seems to extend to 
engineering, medicine and the other professions, indeed to pervade 
every field of human endeavor. It is an evolution amounting to 
revolution of methods of doimg the world’s work. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ssciaialiigrinscte 
In our mention of the annual meeting of the Galveston (Tex.) Gas 
Company’s shareholders it was stated that Mr. Henry J. Runner was 
chosen a Director. The name should have been Henry I. Runge, and 
it should have been stated that the name of the Secretary and Treasurer 
is A. J. Miller, instead of A. J. Sealy. Of course, every gas man knows 
that the name of the Company’s Superintendent is John Gimper, al- 
though our types made it read John H. Gimper. The latter is doing 
quite well; and, better luck on all accounts, the Company and “‘ J. G.” 
are doing a good share of the business that is being done in the city of 
shifting sands. 





THE corporate title of the Fox River Light, Heat and Power Com- 
pany‘has been changed to that of the Western United Gas and Electric 
Company. The headquarters of the Company are still in Aurora, Ills. 





THE proprietors of Messrs. George M. Clark & Company announce 
that their representative on the Pacific Coast, succeeding the late Mr. 
Axel Gutsch, is Mr. B. 8. Pedersen. His headquarters are 410 Mission 
street, San Francisco. 





At the annual meeting of the St. Paul (Minn.) Gas Light Company 
the officers chosen were: Directors, Crawford Livingston, Emerson 
McMillin, Maurice Auerbach, Kenneth Clark, E. A. Young, G. H. 
Prince and Paul Doty; President, Emerson McMillin; Vice-President, 
Kenneth Clark; Second Vice-President, Paul Doty; Secretary and 
Treasurer, J. P. Crowley. 





Tue H. Mueller Mfg. Company, of Decatur, Ills., informs us that it 
has opened an eastern division office and warehouse, with headquarters 
and warehouse, 254 to 258 Canal street, corner Elm street, New York. 
Hereafter, all orders from the territory north of the south Virginia 
State line, and east of the Pennsylvania State line, will be shipped 
from the eastern division warehouse, and all accounts for goods shipped 
to the named territory will be payable thereto. 





AFTER months of what well might be called‘ haggling ” over the 
premises, the Otto Gas Engine Company has determined to locate its 
new shops in Wilmington, Del. 





THE proprietors of the Central Foundry Company, of New York, in- 
form us that the United States Government has adopted and installed 
the Company’s ‘‘ Universal Pipe” for service on Ellis Island, New York 
Harbor, and has also specified it for other places. The Company’s 
current ‘‘ booklet” describes the installation on Ellis Island, and the 
method adopted by the Company in placing its specialty under the 
Black river, at Lorain, O. 





A CORRESPONDENT in Hartford, Conn., writing under date of the 4th 
inst., says: ‘‘ Among the measures introduced in the General Assembly 
last Tuesday was an act establishing a State Board of Gas and Elec- 
tric Light Commissioners to consist of 3 members, 1 to be appointed for 
2 years, 4 years and 6 years, respectively, none of whom shall be 
employed by a gas or electric light company, nor own any stock in the 





tinue at one job and feel little ambition to change to another class of 


same, The salary of the chairman to be $2,500 per annum, and each 
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of the other commissioners $2,000 per annnm, the expenses to be born, 
by the several gas and electric light companies in the State. The 
Board, upon tne complaint of the mayor of any city, or the selectmen, 
or 25 citizens of any town, asto the quality or price of gas or electricity, 
may give a public hearing, and after such hearing may order, if they 
deem just and proper, change in the price of gas or electricity, improve- 
ment in the qualitity or distribution of the same. If any company 
fails to comply with the order of the Board, complaint may be made to 
the Attorney General, who shall bring an action in the superior court 
for the enforcement of the orders of the Board. The bill was intro- 
duced by Representative Hough of Stamford, and was referred to the 
committee on cities and boroughs.” 





A NEW application has been made by certain capitalists for the right 
to establish a gas plant at Ludington, Mich. The articles of incorpora- 
tion which have been filed with the County Clerk declare that the name 
of the ocncern is the Ludington Gas Company, that its capital has been 
put at $75,000, and that the incorporators are Messrs. Charles A. Coye, 
B. D. West, C. C. Frazier, O. F. Burkhardt and H. M. Wallace. Mr. 
Frazier is a resident of Flint, Mich., and the others named are promi- 
nent residents of Grand Rapids, Mich. From this statement it is not to 
be taken that Mr. Frazier is without solidity in Flint, for he is engaged 
in business there as the President of the Princess Manufacturing Com- 
pany. 





AT the annual meeting of the shareholders in the New York and 
Cleveland Gas Coal Company, held in Pittsburg, Pa., last Wednesday, 
no change was made in the executive management. 





Mr. SaMvuEL W. Wray, Secretary of the Connellsville Gas Coal 
Company, informs us that the annual meeting will be held in the Bullitt 
Building, Philadelphia, the 27th inst. 





THE Louisville (Ky.) Herald is our authority for the statement that 
the contract for the construction of the new plants for the Sedalia (Mo.) 
Water, Gas and Electric Company, has been awarded to Messrs, Joseph 
McWilliams & Co., of Louisville. It is further said that the contract 
involves an expenditure of something less than $145,000. , 





‘* THE Junker Calorimeter in Practice ” is the title of a well-written, 
scholarly description of the named apparatus and of approved methods 
of using the same. It was prepared for the January issue of the 
‘* Stevens Indicator” by Mr. Carl F. Dietz. 





A CORRESPONDENT in Kansas City, Mo., incloses the following under 
date of the 4th inst.: *! It is asserted that enough natural gas is wasted 
every month in the gas fields of Southern Kansas to heat and light 
every town of any importance within a radins of 100 miles. Thousands 
of wells are giving up this precious fuel and millions of cubic feet of it 
are never turned to account. On every side one sees gas burning in 


stores where it is not needed, and the lights going at full blast because 
it is cheaper to let them burn than to turn them off. To one who visits 
any of the gas towns southwest of Kansas City for the first time the ex- 
travagant use of natural gas appears almost criminal. The writer 
visited one natural gas town where the whistles in the shops and fac- 
tories are actually blown by gas instead of steam. How much gas is 
wasted in this manner every day no one knows or seems to care, but 
whenever 1t is time for the men to go to work or to quit at night, or 
whenever there is a fire or a public celebration of any character in the 


town, the whistles scream and screech, while natural gas sufficient to service charge.” 


light a small town for 24 hours escapes and is wafted away across the 
prairies. Nor did the town authorities become alarmed when one day 
an unusually large whistle, with a blood-curling screech that ran 
through an entire octave from the low to the high notes and back again, 
got stuck and defied all attempts to shut it off. Yet gas poured out of 
the valve with a roar for 15 minutes—gas enough to cook all the break- 
fasts served in a Kansas City hotel this morning. Men who travel in 
the gas belt regularly say great rivalry exists there among hotel keepers 
as to who can keep the most gas grates going. A gas fire looks cheer- 
ful and inviting on a chilly day, and often gas grates or stoves help to 
make a hostelry look prosperous. A story is told about one hotel keeper 
who wanted to get ahead of his competitors. He was enterprising and 
called in a plumber, whom he directed to put a pipe down each of the 
halls of the hotel. Then he attached open gas grates to the pipe every 
20 feet, so that a guest walking down the corridor did not lose sight of 
an open gas fire from the moment he left his room until he reached the 
stairway. He let these fires burn night and day. It was cheaper to let 
them go than to bire a man to go around and turn them off. In some 
places in Southern Kansas the manufacturer gets natural gas for 3 cents 
per 1,000 cubic feet. Schools and public buildings are heated and 
lighted free of charge. In Chanute and many other towns a visitor 
notes that lights are kept burning all day long when they are apparently 
not needed. It is said that it is cheaper to keep the lights going than to 
hasten the destruction of the mantles used in connection with all these 
lights by turning them out and lighting them again.” 


by sale and transfer. 


Mr. ALFRED A. HOWLETT, a prominent banker of Syracuse, N. Y., 
and for many years prominently identified with the business affairs of 
the old Syracuse (N. Y ) Gas Light Company, died at his home in Syra- 
cuse the night of the Ist inst. Deceased was in his 85th year, having 
been born in Onondaga, N. Y., February 27, 1821. 





TuE Public Service Corporation has leased the properties and rights 
of the Gas and Electric Company of Bergen county, N. J., which mat- 
ters were among the main assets of the ‘‘ late” firm of Henry Marquand 
& Co. As we understand it, the lease is to run for 499 years, the share- 
holders being guaranteed 2 per cent. dividend for the year from the time 
of taking over, the rate to be increased 1 per cent. per annum until the 
maximum of 5 per cent. perannum has been reached. In the long run 
the Public Service Corporation will have much the better of the deal. 





Messrs. Ropert O. Eaton and Herbert F. Potter, of North Haven, 
Conn , and Robert J. Woodruff, of Orange, have applied to the Con- 
necticut Legislature for a charter to operate the North Haven Gas and 
Power Company, with the right to distribute and sell gas and electricity 
in North Haven and Durham. The concern is capitalized in $75,000. 





Tue Homer and Cortland (N. Y.) Gas Company and the Cortland 
Water Company are now, or shortly will be, housed in commodious 
office quarters in the east section of the Goddard block. The change 
will be appreciated by the patrons of both concerns. 





THE Laramie (Wyo.) Electric, Gas Light and Fuel Company at its 
annual meeting elected the following officers: Directors, E. D. Hickey, 
A. ©, Jones, C. D. Spalding, R. H. Homer and J. T. Holliday; Presi- 
dent, R. H. Homer; Vice-President, J. T. Holliday; Secretary and 
Manager, John 8. Symons; Treasurer, Eli Crumrine. 





At the annual meeting of the shareholders in the Marshall (Mich.) 
Gas Light Company the following officers were elected: President, 
Burdette Browne; Vice-President, H. W. Douglas; Secretary, John E. 
Moore; Treasurer, Charles E. Gorham. 





WITH much regret we are obliged to report the death of Mr. George 
W. Farnham, who for many years was identified with the very best 
interests of the Lowell (Mass.) Gas Light Company as its Superintend- 
ent. His demise occurred at his home in Lowell, the morning of the 
5th inst. He had been on the retired list of the Lowell Company for 


some years, and in his day and time was an active member of the New 
England Association of Gas Engineers, in the middle life of which his 
counsel was often sought. 





Mr. ALcom, of Suffield, Conn., has offered the following bill in the 
lower branch of the State Legislature, which has for its object the fol- 
lowing: ‘‘ No corporation engaged iu the business of furnishing gas, 
water or electricity to customers in this State shall make any charge 


against any customer, nor shall such customer be obliged to pay except 
for the amount of gas, water or electricity actually used by such cus- 
tomer, and no such corporation shall make, nor shall any customer be 
compelled to pay any so-called service charge against any customer 
because such customer fails to use a specified quantity of such gas, water 
Or electricity within a time specified by such corporation, nor shall any 
such corporation refuse to continue to furnish gas, water or electricity 

to any customer because of the refusal of such customer to pay for gas, 
water or electricity not actually used, or refusal to pay such so-called 





Mr. James F. Ryan, of Mattapan, Mass., has been appointed Second 
Assistant Inspector of Gas and Meters by Governor Douglas, succeeding 
Mr. James L. McDonald, of Boston, who resigned to assume the duties 
of Assistant Executive State Messenger. 





WE are advised that negotiations are underway looking to the pur- 
chase of the Litchfield (Conn.) Gas Light Company by the owners of 
the Litchfield Electric Light and Power Company. 





Mr. CHARLES NEAL BARNEY, as receiver for the properties and fran- 
chises of the Nantucket (Mass.) Gas and Electric Company, has peti- 
tioned the Legislature for authority to dispose of the named holdings, 





Mr. GEcRGE WILHELM has accepted the position of Manager to the 
new plant arranged for by Messrs. W. T. Morris and associates at Pal- 
myra, N. Y., Mr. Wilhelm was formerly in charge at Penn Yan, N. Y. 





THE plant and properties of the Haverstraw (N. Y.) Company were 
sold at foreclosure some days ago. The nominal purchaser was Mr. 
Chas. M. Jessup, of New York city, and his bid was $21,000. 
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N. ¥.Otty Companies. Oapttal. Par. Bid. Asked. Ist Mtg.5's........ 751,000 1,000 9% 9% | american Meter Co., New York and Philadelphia,....... 279 
Consolidated ...0s....se+0+6878)177,000 100 (83g 20994 | 5% Pani Gas Light Co...... 1,500,000 100 457 | Detroit Meter Company, Detroit, Mich...++.+ssss+esse0. 28) 
Central Union, Bonds, 5's. 3,000,000 1,006 108% 110 asp Martgnge C%...000.. 650,000 1,000 113 116 |p McDonald & Co., Albany, N.Y....e0....ceeeeccseeeees 267 
Byala Bonds, 6’s.. senees 1,000,000 1,000 105 oa ee Brcccccccces 600,000 1,000 112% 116 Helme & Mclihenny, Philadelphia, _ ae 29 

. . . . ine scteecens 2¢ 

ist Con.5’s....... 2,800,000 1,000 118 120 neral Mortgage, 5’s.. 2,465,000 1,000 92 9% | jonn J. Griffin &Co., Philadelphia, Pa.............. ee. 280 
LN ae 100 300 320 Keystone MeterCo., Royersford, Pa.....sescsseseeeseees 273 
Bonds,...+ +000» i re , Maryland Meter and Mfg. Co., Baltimore, Md.,.......... 278 

New Amsterdam Gas Co. .. Adwertisers’ Index. Metric Metal Co., Erie, P&....s.secseseeessees0-- Eo see 
Bonds, 5°S ..ccsccceseeee 11,000,000 1,000 112 113% —— Nathaniel Tufts Meter Co., Boston, Mags.......... 278 

New York & Richmond Gas GAS ENGINEERS, Pa :e. 

Co. (Staten Island)...... 1,500,000 100 35 A. E. Boardman, N os acai: ope omg me aA 
ist Ntg. Gold Bds. 5p. ct. 1,000,000 ae an, New York City.......ss0+ sessseseesees 269} American Meter Co.,New York and P’ elphia...,.., 279 
Northern Union, Bonds. 5° - ° - er & Young, Detroit, Mich.........sssssseeeeeeeeees 2:2 | D. MeDonald & Co., Albany, N. Yossseseesseresseeeseees « 277 
’ ds,5°s. 1,250,000 1,000 104 106 B. E. Chollar, St. Louis, M 
New York and East River.. Sasttenvtts Meat ee 269 | delme & Mcllhenny, Philadelphia, Pa................0.. 219 
emdntebGe......ccccce GRURAUO 4000 280 tnd lence Parte oo bo hematomas ste Jobn J. Griffin & Co., Philadelphia, Pa.,..... ...... cocces BO 
Ist Con.5's...cc- 1,500,000 es g- Co., Waltham, Mass.... ..., +... 872] Keystone Meter Co., Royersford, Pa...ssseees oe. ee-eae- 278 
eed , ° 64 108% | EconomicalGasA pparatusConstruct’'n Oo.,Toronto,Ont. 264 | Nathaniel Tufts Meter Co., Boston, Mass,.......... «... +8 
secessevceveceseees 5,000,000 100 125 130 | Frank D. Moses, Trenton, N, J.....cccccccsecees eeeseess £61 
Proterred srr.» 5000000 100 145155, | Fred BredelCo., Milwaukee, Wis.....s.++ seseseeeeesseee 200 Pe ce ee 
aeat ortgage, 5's 1,500,000 1,000 116 117 | Frederic Egner, Washington, D. C.....c.scsessceeeeeces, 264 | BOCVES MER. Co., New Haven, COMM. ++++s+0r0000.--.0-.- - 
Teeeeeeoeeeeeeeerens 299.650 500 130 Geo. G. Ramsdell, New York City......cccccccseccscecces 217 GAS AND WATER PIPES. 

Out-of-Town Compantes. Geo. R. Rowland, New York City....... ecccecscees sosee 268] Centra Foundry Co., New York City.......... 264 
Booey Union .......s0006 15,000,000 100 210 2 | Humphreys & Glasgow, New York City............. ... 273] Charles Millar & Son Co., Utica, N. Y....... le 
oe ** Bonds(5's) 15 000,000 1,000 113 115 Isbell-Porter Co., Newark, N J.........00 a occces 274] Davis & Farnum Mfg. Co., Waltham, ( Sieeailgiins. 272 

= Sr ne 50,000,000 50 mm, iui =, o Mayers, New York City....... ccccccccccccccccces 275) Donaldson Iron Co., Emmaus, PA....0.00...2002002. veces 2064 
o neom: sees 2,000,000 1,000 ° 7 . F. W. Jost, Philadelphia, Pa...... 55000b0nees Senses nce 268 | Economical Gas Apparatus Construct’n Co.,Toronto,Ont, 264 

mye Works.... 450,000 100 28 go | Kerr Murray Mfg. Co., Fort Wayne, Ind...........+.+++. 272] &. D. Wood & Co., Philadelphia, Pa ' 274 
“* s ae a 509,000 1,000 The Gas M - Co., Clevelan ID . . ry 8 Pee eee eee a 

sakadniaenaneen,. 93 96 on aeeaee ry eee ee marmererieser ~ . Warren Foundry and Machine Co., New York City...... 264 
ist Series 8. F. Trust... 7,000,000 1,000 The Western Gas Construction yob,ind.... 3 0 sage ae: 

++ —£,000, J 82 85 Co., Fort Wayne, Ind.... 240 oe 
24 = |) 8.900.000 1,000 476 50 United Gas Improvement Co., P! ‘la sighia, Pa..... on Berwind-White Coal Mining Co., New York and Phila. ~/0 

Buffalo City Gas Co ie Hage Perkin & Co., New York City....ssscssccc-sveevecesees 270 
. y wseeees+ 5,500,000 100 5 534 GAS WORKS APPARATUS AND y d 1 Co., Philad y 
“Bonds, 5s 5,250,000 1,000 65 68g CONSTRUCTION. a ee ner ” 

Sapital,Sacramento ..... 500,000 50 . 35 | 4: E. Boardman, New York City .......00064.. -sssee+. 250 | SPECIALTIES FOR OIL AND PIPE LINES. 
Ronda (6°s)........006.. 150,000 1,000 Bartlett, Hayward & Co., Baltimore, Md............ v73 |S. R. Dresser, Bradford, Pa...... ..0+ sesseeseseeseceee- 263 

Chicago Gas Co. Guaran. * + | Baxter & Young, Detroit, Mich......... sscssesssseseuee 272 PE CE i ae, 
teed Gold Bonds........ 7,650,000 1 Connelly Iron Sponge and Governor Co teeseseees 2i ? 

eM Dente---nmae TAMA 1000 100  20ta | Cccemserees tege Werte, Boal ae we _< Safety Gas Main Stopper Co., N.Y. City...............-. 264 

Co sssseeseeeeerecseeeseess 29,500,000 100 10734 108 Cruse-Kemper Co., Philadelphia, Pa.........ceesceces--.. 269 MAIN AND SERVICE LAYING. 
Columbus (O.) Gas Co., ist Davis and Farnum Mfg. Co.,Waltham, Mass..........,.. 272 | Sullivan Bros., Flushing, N. Y....sccccecssesevseeeeeeeees 20 

Mortgage Bonds.......... 1,500,000 1,000 97g gg | Dely® Fowler, Philadelphia, Pa.....s.ssssessseeseeee-. 276 . 
Columbus (O.) Gas Lt. & Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 264 : O28 CAPES BASSNEs. 

Heating Co........00..... 1,682,780 100 one Empire Gas Construction & Improvement Co., N. Y. City 259 George Light, Dayton, Orcccsccccssecssseessensesscess. 04 

Preferred.........++--- 8,086,500 100 j07 89% | Frank D. Moses, Trenton, N.J............ ron H. Mueller Manufacturing Company,Decatur,Ills..... 26 

Consumers, Toroato......., 000000 "99 UM 100 | Fred. Bredel Co., Milwaukee, Widss..ss.. vsssssssessees, 200 CANNEL COALS. 

Consolidated, Baltimore.... 11,000,000 100 Basgt G. Shepard Page's Sons, New York City............. s... 272 | Perkins& Co., New York City.....ssecsseves -- eeeeee 270 
Mortgage, 6’s........... 3,600,000 ae Humphreys & Glasgow, New York City.................. 272 STOKING MACHINERY. 
Chesapeake, ist 6’s..... 1,000,000 ’ Isbell-Porter Company, New York City...............+.. 274 | @. A. Bronder, New York City...+0+.++. +++ laehicinibieoda. G0 
Equitable, ist6’s....... 910,000 +» |J. Alex, Mayers, New York City.........cccccccccssccsees 275 CONVEYORS 

: Consolidated, 1st5’s.... 1,490 000 -- | Kerr Murray Mfg. Co., Fort Wayne, Ind................. 272| Adam Weber Sons, New York Cit : 268 

Consolidated @asCo.ofN.3. 1,000,000 e -» 112 | Lloyd Construction Co., Detroit, Mich - S Pe 
Con. Mtg.5°s oe 10015 ”? IL Iron Works, Br 00 mae seesesesesees coves 2621 0. W. Hunt Company, New York City.....sseeseess- +--+. 200 
Pa — been — 1,000 w% 98 Quiataré aint Daa a ad ~— Oveccecccsecsoes a Economical Gas ApparatusConstruct'n Co.,Toronto,Ont. 264 

Detroit City Gas Co... Pann = a3 100 | R. D. Wood & Co., Iphia, Pa OPED e000 esee ee s00 = Fred. Bredel Co., Milwaukee, Wis........eseeeeseesee-e- 260 
= Deveeeeee fy 50 2 50 Philade reeeececeeeseveeeceees 2141 G, A, Bronder, New York City....ccccccccecsveesecseseees 2UY 

Prior Lien 5’s....... 5,603,000 Riter-Conley Mfg. Co., Pittsburg, Pa.. 275 
Detroit Ges ’ oe by 1,000 9934 100 | Stacey Mf, teeseeeeeeseeevess 2101 Kerr Murray Mfg. Co., Fort Wayne, Ind..............-.. 272 
ae $82,000 y Mfg. Co., Cincinnati, O......... 27 ‘ F 

ni “ . : 1,000 7 75y4 | The C sesesesesessceseeeee 2751 The Brown Hoisting Machinery Co., Cleveland, O....... 27! 
_ <  Oeere 16,000 100 54 e Connersville Blower Company, Connersville, Ind.. 277 Th hin } 2% 
Equitable Gas & Fuel Go ty 98} 100 | The Gas Machinery Co., Cleveland, O.. ~e e Gas Machinery Co., Cleveland, O,.......++. boc coeene SOU 
C *s The Jeffre ° teeecessceseeesess 20)! The Jeffrey Manufacturing Co., Columbus, O.......... 270 

hicago, Bonds........... 2,000,000 y Manufacturing Co., Columbus, O “ i i i 

E : ay 1000 ... 401 |The Ww 9 i epas eseoes “00 | The Link-Belt Engineering Co., Philadelphia, Pa,,... . 261 

ssex and Hudson Gas Co. 6,500,000 estern Gas Construction Co., Fort Wayne, Ind 2. 

,500, 89 40 | Wutted Gas Iegrovenient Oo.. Philadeinhia » Ind,... 240 | The Link-Belt Machinery Co., Chicago, llls............. 264 
" phia, Pa.....--.. 26. | The Western Gas Construction Co., Fort Wayne, Ind... 240 
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CHARGING BARROWS & COAL WAGONS. 
Davis & Farnum Mfg. Co., Waltham, Mass............. 272 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......ccccescees 262 
GER Bees Sri, MIOUBNEEL, D, ccccccccscecccseccccncccece S58 
GAS ENRICHERS, 
Standard Oil Co., New York City..........ccccsscesesecs Lal 
Sun Company, PRIME, POvccccccosesnccceccscevcceccees 402 
The Sum Oll Co.. Pittaburg, PO.ccccccccccccceccccccccess Ml 


COKE CRUSHERS, 
M, Keller, Columbus, Ind...... 


Fred. Bredel Co., Milwaukee. Wis...... edeccesececcccosce See 
The Jeffrey Manufacturing Co., Columbus, O....... oan an 
STEAM BLOWER FOR BURNING BREEZE. 
De Laval Steam Turbine Co., Trenton, N. J...........00- 25> 
The Connersville Blower Company, Counersville, Ind., 277 
ECONOMIZERS. 
Green Fuel Economizer Co., Matteawan, N.Y.......... 268 
GAS GAUGES, 
The Bristol! Co., Waterbury, Conn............ eccccccee. 908 


GAS GOVERNORS, 
Connelly [ron Sponge and Governor Co., NewYork City 2'9 
Fred. Bredel Co , Milwaukee, Wis. 
Isbell-Porter Co., Newark, N. J....... eee cevcceccccccees 24 
R. D. Wood & Co., Philadelphia, Pa. 
CEMENTS. 
C. L. Gerould, Bloomington, Ind........ 06. eecccecsess 263 


RETORTS AND FIREBRICKS, 
Adam Weber Sons, New York City....... eccccccccccces. BU 
Baltimore Retort and Firebrick Co , Baltimore, Md...... 268 
Brooklyn Firebrick Works, Brooklyn, N. Y...........+.. 263 
Harbison-Walker Refractories Co., Pittsburg, Pa....... 
Henry Maurer & Son, New York City........csecee seees 268 
James Gardner, Jr., Co., Pittsburg, Pa.........cccee.se0- 268 
J. H. Gautier & Co., Jersey City, N. J... .cccccccccncss 2085 
Laclede Firebrick Mfg. Co., St. Louis, Mo............... 263 
Missouri Firebrick Co., St. Louis, Mo....... coecccccccces LOU 
Parker-Russell Mining and Mfg. Co., 8t. Louis, Mo...... 257 


INCLINED RETORTS. 
Adam Weber Sons (Graham, Morton [England] System) 248 
Fred. Bredel Co., Milwaukee, Wis........ ececcccccccccces 200 
Geo. G. Ramsdell, New York City..... eccccsccococccceee. O28 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo -..... 25% 
VERTICAL S&S. 
Adam Weber Sons (Oscar B. Weber’s Construction)..... 263 
Connelly Iron Sponge & Gov. Co.(Drake’s [Eng.] System) :69 
Fred. Bredel Co., Milwaukee, Wis...... ccccccccccccseccce SOU 
Parker-Russell Mining and Mfg. Co., St. Louis, Mo....... 25% 
VESTECAL RETORTS, CHARGING AND 
DISCHARGING VERTICALLY. 
Adam Weber Sons, New York City.....cccscccssccccsees 269 


REGENERATIVE FURNACES. 
Adam Weber Sons, New York City........sccssssseees- 268 
Bartiett, Hayward & Co., Baltimore, Md..... poccccsncecs B00 
Fred. Bredel.Co., Milwaukee, Wis..........ccceescscceeee 20 
J. H. Gautier & Co., Jersey City, N. J............ conness. 
Laclede Firebrick Mfg, Co., St. Louis, Mo........... coos 265 
Missouri Firebrick Co., St. Louis, Mo........cccceeseeee: 268 
Parker -Russell Mining and Mfg. Co., St. Louis, Mo...... 258 


SELF-SEALING MOUTHPIECE DOORS. 
Continental lron Works, Brooklyn, N.Y. ......cssesssees 274 
Davis & Farnum Mfg. Co., Waltham, Mass.......... soos 202 
Fred. Bredel Co., Milwaukee, WiS.......ccccccsccccseeces 200 
Isbell-Porter Co., Newark, N. J.......... coccceccoecoececs a4 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... 
Loga2a Iron Works, Brooklyn, N.Y......ccccscccesscccess 206 
R. D. Wood & Co., Philadelphia, Pa.......ccsscsecesesss 274 
Stacey Mfg. Co., Cincinnati,O.....ccccccccccscccccccccces B18 
The Gas Machinery Co., Cleveland, O...........00+% . 260 
The Western Gas Construction Co., Fort Wayne, Ind. 210 


CHIMNEY CONSTRUCTION. 
Adam Weber Sons, New York City..sccsceccccs covecess 268 


INCANDESCENT GAS LAMPS, 
Central Lighting Co., New York City..........eseee0.--. 250 
D. M. Steward Mfg. Co., Chattanooga, Tenn............ 258 


seeeeceeesescceseees Old 


. 257 


~ 
seveeeveens wee 


General Gas Light Co., Kalamazoo, Mich............ eos 209 

tieo. G. Ramsdell, pe etm aia cocccceccs ME 

Welsbach Company, Gloucester, N. J.......e000...... . 206 
BURNERS, 


Central Lighting Co., New York City ......ssccesessesees 200 

D. M. Steward Mfg. Co., Chattanooga, Tenn........... 258 

Wm. M. Crane Co., New York City.. ........ ercccecscces S61 
LAVA GAS TIPS. 

D. M. Steward Mfg. Co., Chattanooga, Tenn... 


STREET LAMPS. 

Thos. FT. W. Misker, Now Toth Clty ececccesccecescs ccovs. 260 
Welsbach Street Lighting Co., New York and Phila.... 266 
PURIFIERS, 

Connelly Iron Sponge and GovernorCo., New York City. 269 
Davis & Farnum Mfg. Co., Waltham, Mass............... 273 


Fred. Bredel Co.. Milwaukee, WiS.........secesceeseseces 200 
Isbell-Porter Co., Newark, N. J.cccccccccccsccccccsecseces 274 
Kerr Murray Mfg. Co., Fort Wayne, Ind.........sseeee05 272 
R. D. Wood & Co.. Philadelphia, Pa........ecsecesseseese. 274 
Stwey Mfg. Co., Cincinnati,O......csscescssecsccccscces 27D 
The Western Gas Construction Co., Fort Wayne, Ind... 240 





PURIFYING MATERIALS. 
Connelly Iron Sponge and Governor Co., New York City 20 


VALVES. 
Continental Iron Works, Brooklyn, N. Y......s.sessee88 24 
Davis & Farnum Mfg. Co., Waltham, Mass....... coe'es: am 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont 261 
Isbell-Porter Co., Newark N.J..... PTTeTITT TTT TTT 274 
Kerr Murray Mfg. Co., Fort Wayne, Ind ......sesseeeee. 272 
Ludlow Valve Manufacturing Co., Troy, N.Y..... sendag aan 
R. D. Wood & Co., Philadelphia, Pa............ apeecnened mee 
Stacey Mfg. Co., Cincinnati, O.........-eseees pecwondacese. aee 


The P. H. & F. M, Roots Co., Connersville, Ind.......... 23 
The Western Gas Construction Co.,FortWayne,Ind... 240 


(Continued on page 256.) 





Position Wanted 
BY A YOUNG GAS ENGINEER. 
Wide experience in handling coal gas and 
water plants. Correspondence solicited. 
Address, “ M. N. O.,” 


1549-4 Care this Journal. 


SALESMAN WANTED. 


Traveling agent wanted by firebrick and 
retort works. One having acquaintance with 
the trade preferred. None but first-class men 
need apply. Correspondence confidential. 
1543-tf Address ‘‘ T. W. B. F.,” care this Journal. 

















NOTICE! 


PLEASE read the Ae of the Empire Gas Im- 
provement and Construction Company, on page 258. 
This Company employs only high-pric ed and quick- 
workiug mechanics and all its work is guaranteed to 
be strictly first class, and w 3 be finished at time spec- 
ified. A. M. SUTHEKLAND, 

1545-eot. tf. 49 Wall Street. 

NN 





WANTED, | 


Two Experienced Electric Light, 
Power and was Solicitors, 
By a gas gas and electric company in a city 
of 175,000 population. 
1548-2 Address, * M.S. G.,”* care this Journal. 











MRS. HELEN ARMSTRONG, 


Teacher of Cookery. 


———————— 


Special Courses Prepared for Gas Companies. 





Refers to the following companies, for whom such courses 
have been given: 


Burlington, Vt. Indianapolis, Ind. Pueblo, Col. 

Pittsfield, Mass, Bellevilte, Ils. Knoxville, Tenn. 

New York City. Anniston, Ala. Waukesha, Wis. 
New Orleans, La. 


Engagements for the ensuing season are now being made. 


Address, 159 WEST 66TH STREET, 
1548-6 Chicago, Ills. 


POSITION WANTED. 


Engagement desired by a man of 38, as superin- 
tendent of a gascompany. Thoroughly familiar 
with entire management of the business. ae. 
ienced in coal ard water gas. Can show g re 
sults as to economical manufacturing and in- 
creasing consumption Can give good reasons for 
desiring to make a change. 


1548-2 Address, ‘** J. F.,”’ care this Journal. 


Position W anted. 


An experienced meter repairer wants a situ- 
ation with a gas company. 


Address, “K. P. F.,” 
1549-1 Care this Journal. 


Position Wanted. 


A man, thoroughly competent to operate 
water gas machines of any size, desires a 
position. Can furnish any required refer- 
ences. Address, “OPERATOR,” 


1549-1 Care this Journal. 





























WANTED, 
A GAS PLANT 
In a city of 15,000 or more. Address, 


NATIONAL GAS & WATER COMPANY, 
1546-3mos 184 LA SALLE ST., CHICAGO, ILLS. 


FOR SALE, 


Meter Repair Tools and Apparatus. 
Having decided to abandon our own repair 
shop, we have the necessary shop equipment 
for sale ata bargain. This includes 5-foot 
prover, gassing machine, oiling table, 2 boil- 
ing tanks, stock of repair parts, 3 soldering 
iron furnaces, all the necessary stakes, shears, 


ete. Address, 
POU GHKEEPSIE LIGHT, HEAT & POWER CO., 
1549-2 Poughkeepsie, N. Y. 


STATION METER FOR SALE. 


One Six-Foot Station Meter, 


Made by the American Meter Company and refitted by them 
with a new drum in /897. Meter can be seen now operating, 
but it will be replaced as soon as possible. 


Address, THE STAMFORD GAS AN® ELECTRIC CO., 
1549-3 Stamford, Conn. 


FOR SALE, 


THREE-LIGHT METERS. 


Several hundred 3-light meters, which have 
been through the repair shop within the last 
2 years, and have the present New York 
State Inspector’s seal upon them, are offered 
for sale, because we now have one price in 
place of two prices. . 

These meters are in good condition and 
can be bought at a decided bargain. Write 
for particulars, 


ae LIGHT, HEAT AND POWER CO., 
548-2 Poughkeepsie, N. ¥. 



































Position Wanted 
As Manager of a Gas and Electric Light 
Plant, 
By a man who has held such a position for a 
number of years with marked success. 
1549-2 Address, ‘* MANAGER,” care this Journal. 








FOR SALE, 


One 10-Horse Power Otto Gas Engine, 
Tank and Batteries, 
Latest style; used six months. Address, the 


SARATOGA GAS, ELECTRIC LIGHT & POWER CO., 
1545-tf Saratoga Springs, N. Y. 








s 2 
Situation Wanted. 
A young man of experience in the various branches 
of the gas business wishes a position as superintend- 
ent of a small coal or wi ; gas plant. Able to place 
@ non-payivg business om a paying basis. Can fur- 


nish A-1 references. Address, ‘‘ SUCCESS,” 
1549-1 Care this Journal, 


Situation Wanted. 


A young man, experienced in all branches of 
the gas business, wishes to become connect- 
ed with a coal or water gas company as su- 
perintendent. Can furnish A-1 references. 
1549-1 Address, “* W. D. B.,’’ care this Journal, 














COAL TAR FOR SALE. 


5,000 Gallons of Coal Tar, in Barrel 
Lots, 
For sale at a bargain. Address, 


ALPENA GAS LIGHT AND FUEL CO., 
173 ALPENA, MiCH. 


FOR SALE, 
AT A BARGAIN. 
Controlling interest in a gas plant having 315 
oonsumers, and 136 gas stoves in use. For 


particulars, address, R. C. JOHNSTON, 
1548-3 LAWRENCE, KAS. 
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(Concluded from page 255.) | PAINTS. 
PUMPS American Standard Composition Co., New York City... 256 
he National Paint Works, New York City.....sessecsesess+. 27% 
De Laval Steam Turbine Co., Trenton, N. J....ceseeeeees 256 





| PATENTS, TRADE-MARKS, COPYRIGHTS. 








EXHAUSTERS,. About 10 




















| > 
Royal E. Burnham, Washington, D. C.....e000...- sees 260 - 
Conn slly Iron Sponge and Governor Co., NewYork City 209 | . in use. Write to 
Davis & Farnum Mfg. Co., Waltham, Mass........0. .. 272 STEAM TURBINES. STROH & OSIUS, Patentees, or 
Isbell-Porter Company, Newark, N. J.... .....seeeeseees 274| De Laval Steam Turbine Co, Trenton, N. J.,....04...+.. 206 MICHIGAN AMMONIA WORKS, - Detroit, Mich. 
Kerr Murray Mfg. Co., Fort Wayne, Ind.......ssessseee: 272 
The Connersville Blower Company, Connersville, Ind... 277 | —_ a —T 
The P. H. & F. M. Roots Co., Connersville, Ind..... .... 264 
PURIFIER SCREENS. . 
John Onbot, Hoboken, N, J...0000ss00000s00-sesccccesene. SM 
GRATE BARS. 
F. Ferguson & Son, Hoboken, N. J.....ccssvesseeeesevees 264 
GAS STOVES. 
American Meter Co., New York and Philadelphia....... 219 
Detroit Stove Works, Detroit and Chicago......sescsesss 278 
Keystone Meter Co., Royersford, Pa........ sescseesees: 27k 
Maryland Meterand Manufacturing Co., Baltimore, Md. 278 
Nathaniel Tufts Meter Co., Boston, Mass............00+- 278 
HOT WATER HEATERS. 
Humphrey Co., Kalamazoo, Mich........esesseseesceeees 260 De Laval-Sirocco Blower Set. 150 H.P. 
GASHOLDER TANKS. | Steam Turbine Motors 
J. P. Whittier, Brooklyn, N.Y..ss0cesceesg-seeee 263 Steam Turbine Dynamos 
GASHOLDERS. Steam Turbine Blowers 
Bartlett, Hayward & Co., Baltimore, Md.......+..ss000: 273 | Steam Turbine Centrifugal Pumps 
Continental Lron Works, Brooklyn, N.Y ....seeseeeese:- 274 | : 
Greesineeniete MEET as. cutee, ro Electro-Motor Centrifugal Pumps 
Davis & Farnum Mfg Co., Waltham, Mass,.....escee+- 272 SEND FOR CATALOGUE. 
Deily & Fowler, Philadelphia, Pa.........ssssseceseseees 27 _ REPRESENTATIVES 
Economical Gas Apparatus Construct’n Co.,Toronto,Ont. 261 eae Sees “the eee ee igs oe 
Kerr Murray Mfg. Co., Fort Wayne, Ind...... s.+sseees- Q72 zte Pentne Regtueecing ss New York City, Seren wy 
Logan Iron Works, Brooklyn, N.Y.....ccsessecseseccess 276 Florida Electric Co, ie ein lacheonvilt . Florida. 
R. D. Wood & Co., Philadelphia, Pa.........s000.2+s00+: 274 Sa eet, Perri * ny 
Riter-Conley Mfg. Co., Pittsburg, Pa@.......0.0++es.-e008 275 Chester B. Davis, Dallas, Texas. 
Stacey Mfg. Co., Cincinnati, O........ ....csccssceecoees 275 oncom Sey ‘ test 
STORAGE TANKS. DE LAVAL STEAM TURBINE COMPANY 
Davis & Farnum Mfg- Co,, Waltham, Mass............. 27% Weide abe ele Hiase, SaENes, B. 7. 


Stacey Mfg. Co., Cincinnati, O...ccccccsescccsvcccesercess 27t 




















Paint for Structural Iron 


IN AND ABOUT A GAS WORSS. 


THE AMERICAN STANDARD COMPOSITION COMPANY 


Is ready to supply pigment paints for the protection of exposed iron in gas works. 


The Company is ready to furnish testimonials as to the stability of the paint from gas men who have used it. Lists, tests and -samples 
on application, for trial. 


AMERICAN STANDARD COMPOSITION COMPANY, 


1707, Wall Street Exchange Blidg., N. Y. Telephone, 5534 Broad. 








EMPIRE GAS IMPROVEMENT AND CONSTRUCTION CO. 


This Company has purchased the patents and goodwill in the business hitherto carried on and owned by 
A. M. Sutherland. \t is now ready to contract for the erection and installation of 


BNTIRE GAS WOoRBESES, 


or any separate portion of the same, such as Gasholders, Coal Gas Benches, Lowe-Sutherland double- 
superheater Water Gas Sets, Scrubbers, Condensers, Exhausters, Purifying Boxes, Street Governors, Street 
Mains and Main Laying. 

The high character of the work done by A. M. Sutherland during the past 15 years will be strictly adhered 
to and all work is warranted. 

Mr. Sutherland remains with the Company for two years President and Director, and will give persona 
attention to contracts. 


- EMPIRE GAS IMPROVEMENT AND CONSTRUCTION GO. 49 Wall St, New York. 
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TH ARBISON- WALKER REFRACTORIES: Company, 
Farmers Bank ee Pittsburg, Pa. 


HARBISON-WALKER CO. 
PHILIPSBURG FIREBRICK CO. 


REPRESENTING 


CLEARFIELD FIREBRICK CO. 
BASIC BRICK COMPANY, 
CLINTON COUNTY F. B. CO. 


MANUFACTURERS OF 


FREDERICKS MUNRO CO. 
WALLACETON FIREBRICK CO, 


HIGH GRADE. FIREBRICK 


For Gas Plant Gonstruction, 


Ghrome, Magnesia, and Silica Brick, 
Ground Fireclay, Silica Cement, Dead Burned Magnesia and Chrome Ore. 


We Carry in stock constantly at our various works a complete line of shapes 
in the following well-known brands: 


BENEZET. CLEARFIELD, MUNRO “Ww. F. B.” 
WOODLAND, WIGTON STEEL, EUREKA, CORNING. 
H. & W. SPECIAL, WALLACE, TYRONE, CLINTON. 


For use in every line of work in which refractory Material is required. 


Catalogues will be furnished upon application. - - - 


Cn > iting, kindly mention thie Jouenal) 


Correspondence and trial orders solicited. 








SCIEN TIEIC BOOKS. 





ELECTRIC GAS LIGHTING. By H.S. Norrie. 50 cents. 
GAS ANALYST’S MANUAL. By J. Abady. $6.50. 
COX’S GAS FLOW COMPUTER. $2.50. 

FIELD’S ANALYSIS, 1903. $5. 

GAS AND GAS WORKS. By Hughesand O’Connor. $2.40 
POOLE ON FUELS. By Herman Poole. $3. 

— POCKET-BOOK. By Henry O’Connor 


TECHNICAL GAS ANALYSIS. By Winkler & Lunge. $4. 


GAS Says HANDYBOOK, by Wm. Richards. 20 
cen 


ee a gece ON HEAT. By Thomas Box. 2d 


PRACTICAL PHOTOMETRY: A Guide to the Study of the 
Measurement of Light. By W. J. Dibdin. $3. 


CHEMICAL TECHNOLOGY: Vol. I., Fuel and Ite Appli- | 
cations, 


$5. Vol. II., Lighting, $4. 


IRONWORK: Practical Designing of Structural Ironwork. 
By H, Adams. $3.50. 


HEMPEL’S GAS ANALYSIS, $2.25. 


SELF- were wa. FOR STUDENTS IN GAS MANU-| 


CTURE. 


L tQur FUEL FOR MECHANICAL AND INDUSTRIA 
URPOSES. By E. A. Brayley Hodgetts. $2.50. 


ee HANDBOOK ON GAS ENGINES, by G. Lieck- 
eld. ° 


HEAT A MODE OF MOTION. By John Tyndall. $2.50. 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. 


MANUAL FOR GAS ENGINEERING STUDENTS. By D. 
Lee. 40 cents. 


AMMONIA AND AMMONIUM COMPOUNDS. By Dr. R. 
Arnold, $2. 





A TREATISE ON THE COMPARATIVE COMMERCIAL 
VALUES OF GAS COALS AND CANNELS. By D. A. 
Graham, $3. 


A TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
Victor Von Richter. $2. 


ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 
HANDBOOK FOR MECHANICAL ENGINEERS. By H. 
Adams. $2.50. 


TREATISE ON MASONRY CONSTRUCTION. Baker. $5. 





GAS ENGINEER'S LABORATORY HANDBOOK. ByJno. 
Hornby. $2.50. 


| FINANCES OF GAS AND ELECTRICITY MANUFAC- 
| TURING ENTERPRISES. By Wm. D. Marks. $1. 


El Mokke $40 PLUMBING. By P. J. Davies. ‘Vol. I. $3, 
ts) 


| AMERICAN PLUMBING. By Alfred Revill. $2. 





A COMPARISON BETWEEN THE ENGLISH AND 
FRENCH METHODS OF ASCERTAINING THE 
ILLUMINATING POWER OF COAL GAS. $1.60 

ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with Special Application of 
Electric Lighting. By A. Palaz, Sc.D. $4. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Generation, Measurement, Storage and Distribution. By 
Philip Atkinson. $1.50. 


— TRANSMISSION OF ENERGY. By G. Kapp. 
ELECTRICIAN’S POCKET-BOOK. By Monroe and Jamie- 
son. $2.50. 


DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier. $2.50. 


PRACTICAL MANAGEMENT OF DYNAMOS AND MO- 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATED 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 
ELECTRICITY FOR ENGINEERS. $2.50. 


ELECTRICITY, Its Theory, Sourcesand Applications. By 
John T. Sprague. $6. 





The above will be forwarded upon receipt of price. If sent by mail or express, postdke or express charges 
must be added to above prices. We take especial pains in securing and forwarding any other Works that may be 
desired, upon receipt of order. All remittances should be made by check, draft, or post office money order. No 


d00ks sent C.0.D. 


A. M. CALLENDER & CO., 42 PINE ST., NEW YORK. 
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PARKER-RUSSELL MINING AND MF6. CO, 


oF sSsT. TOUTS, MOo., 
PROPRIETORS OF THE 


OAK HILL GAS RETORT 4x0 FIREBRICK WORKS. 


ST. LOUIS OFFICE: 417 Pine Street. NEW YORK OFFICE: Aldrich Court, 45 Broadway. 
WE MAKE A SPECIALTY OF WATER GAS LININGS AND CHECKER BRICK. 


Half and Full Depth Benches of Our Own Design, Containing 6, 8 or 9 Retorts, 


SLOPERS.--We have perfected plans of INCLINED RETORT BENCHES, designed to meet conditions prevailing in America, and 
constructed entirely of American materials. 























We Build Benches Complete. Ready for Gas Making. Also, 
RETORT HOUSES, 
COAT. and CORE CONVEYING MACHINERY. 





Plans, Specifications and Estimates Cheerfully Furnished, 


CORRESPONDENCE SOLICITED. 


ALL CONTRACTS MADE AS OF ST. LOUIS, MO. 
Gold Medals awarded by the Louisiana Purchase Exposition at St. Louis, for fireclay gas retorts, gas retort benches, firebrick and setting tiles. 


YOU HAVE THE MONEY,) | LET'S 
WE HAVE THE BURNERS,) (SWAP. 


Tell us what your pressure is, so that we can send you the right samples. 


D. M. STEWARD MFC. CO., Est. 1876, CHATTANOOGA, TENN. | 

















THE SEVENTH EDITION, ILLUSTRATED, 


— OF THE — 


Handbook for (as Engineers and Managers, 


By THOMAS NEWBIGGING, M.INST.C.E. 


This Edition of the “ Handbook for Gas Engineers and Managers” is a great improvement on all previous 
editions. Much of the text has been re-written, in order to keep the work abreast of 
the constant advances that are being made in the Gas Industry. 


PRICE, : $Sc.5O. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 











EFIELD’S ANAL YSIS 
Eor the Wear 1908. ; 





An Analysis of the Principal Gas Undertakings in England, Scotland and Ireland. Being the 35th Year of Publication. 


COMPILED AND ARRANGED BY JOHN W. FIELD, 
Secretary and General Manager of The Gas Light and Coke Company, London. ( 





PRICE, 85. EFOR SALE BY 


A.M. CALLENDER & CO., 42 PINE ST., NEW YORK CITY. 
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A Beautiful Pair. 
HUMPHREY FANCY ARCS. 


HE only distinctly new design of Gas Arc 
produced since the original Humphrey gave 
its powerful impetus to Commercial 
Gas Lighting and inaugurated a new 
business era. Our new lamps broad- 


en the field. 


GENERAL GAS LIGHT 60., 


Factory: KALAMAZOO, MICH. 


NEW YORK. SAN FRANCISCO. LONDON. BREMEN. 





























Ornamental Arc. 


TS GENUINE “AIR-LIGHTS,” 


A NHW BVUBN ER FTOPR 1905. 
AGENTS WANTED EVERYWHERE. « z 


TRADE MARK 
, a 
a a 7 Bb REGISTERED 
’ Arg 1\9° 
{ ‘3.705 MAY 
a ~ 


A High-Class Burner, a Rapid Seller, and a Money 
Maker for Agents, Dealers, Gas Companies, etc. 


CENTRAL LIGHTING CO., (New York, N.Y. 


Write or Call for Prices and Particulars. 


ARTHUR £. BOARDMAN, CE. 


Hor several years associated with the late 


CAPTAIN WILLIAM HENRY WHITE, 


ISINESS OF 












rn ae, 
iii 


Pi 
—=. gi 

















WILL CONTINUE THE B 


CONSULTING ENGINEER 


For Gas, Water and Electric Light Companies, at 
No. 41 Wall Street, Room 1707, New york. 
TELEPHONE, 5534 BROAD. 
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This is No. 2. 
Height, 36 inches. 
— ight 

we , 

PPS ibs. 

Net weight. 50 Ibs. 
The products of 
combustion are 
entirely separate 


from the water. 
Entire water ~% 


eos => Humphrey Crescent 
Price, $35.00. i 







FOR BATHROOM AND KITCHEN 


Prices range from $20 to $45. 


sumer. 
them and increase 
sale of gas at the 
same time. 


HUMPHREY CO., 
Kalamazoo, Mich., 


PLETE LINE OF INSTANTANEOUS 
WATER HEATERS. 


HOT WATER 


is most easily, quickly and economically supplied by a 


: Instantaneous Water Heater. 


Every Heater GUARANTEED. 


Set a heater for every gas con- 
You will please 


Send to-day for catalogue and discounts to 


The only manufacturers in the World of a COM- | 


PATENT 9 COPYRIGHTS. 
ROYAL EB. BURNHAM, 


‘Solicitor of Patents and Coun 
sellor in Patent Causes. 


| 
| 833 Bond Building, Washington, D. ( 
| 
| 





Send for Pamphiet on Patents. 
1448-tf 














_ Church’s Patent Trays. 


| Reversible ; Strongest ; Most Easily Repaired. 
Special Trays for Iron Sponge. 


| 

| 
| 
| 





We also Supply the Chapest and Strongest 


'eReversible Bolted Trays: 


IN THE MARKET. 
SEND FOR BOOKLET AND CIRCULARS. 


"THE MINER” 


Globe 
Street and Boulevard 


Lamps. 


Cheapest and Best 
THOUSANDS IN USE WITH 
INCANDESCENT BURNERS. 


Send for Catalogues. 


THOMAS T. W. MINER, 


821-823 Eagle Av., N.Y. 























Gas Analyses of All Sorts and Conditions 


—oR— 
Analyses of Solid and 
Liquid Materials as Well, 


| That are needed by Gas Companies at 





|any time in the conduct of their busi- 


'ness, may be obtained from 
DR. W. H. BIRCHMORE, 


1421-tf $41 ADELPHI 8T., BROOKLYN, N. Y. 








FRED. BREDEL, President. WM. 0. VILTER, Vice-President. 


0. W. GREENSLADE, Secretary and Treasurer. 


FRED. BREDEL COMPANY, 
ENGINEERS AND BUIEDERS OF GAS PLANTS. 


Inelined Benches, owe es Recuperative Furnaces, Exhausters, Exhauster Governors, Condensers, Washers, Coolers, Wet 


Plants, Purifiers, Oxide Elevators, Hydraulic and Dry Coke Conveyors. 
Special High Grade Material for Recuperative Furnaces. 


Licensees for ARROLL-FOULIS Charging and Discharging Machines and FRONHAUSER Coke Conveyors. 


OFFICE, 405 KEENE ST., MILWAUKEE, Wis 
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You can buy burners 
that cost less than 


BRAYW ne easntianet: jaumndingead 


But all you save on the first cost will be lost a hundred times over in the increased 
number of complaints and dissatisfied customers. 


@-_— DON’T PUT GOOD GAS IN THE HOLDER AND SPOIL IT AT THE BURNER. 
E Have been used by the largest Gas Companies for over forty years, because they 


MAKE GOOD GAS BETTER GAS. 


W. M. CRANE COMPANY, 


NEW YVYorRnsks, 


Have you a Bray Biue Book? SOLE AGENTS FOR THE UNITED STATES. 





MUbbbdbbbdbbbbdsdddbbdsbdddsddsbd ddddbddddddd ddd dddddd iddir 





Ludlow Valve Mfg, Co., 


TROY, N.Y., U.S.A. 
Double and Single Gate Valves, %" to 72”, 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc 













HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 














Gravity Discharge Conveyor 


emp'oyed in retail coal pocket of Richard McAllister, 1°20 N. Second 
street, Philadelphia 

Economy, speed, convenience, accuracy. uniformity of achievement 
—all have place in the designing of our automatic coal-handling ma- 
chinery, and in the results it accomplishes. 


‘ 
LINK-BELT ENCINEERINGC COMPANY, 





Philadelphia. 
NEW YORK: PITTSBURG: CHICAGO: 
49 Dey St. Park Bldg. Link-Belt Machinery Co 


Fon 





S.R. DRESSER, 


BRADFORD, PENNSYLVANIA, U.S. A., 


Patentee and Manufacturer of 
Specialties for Oil and 
“Gas Lines. 











Insulating Coupling for Dresser Bell and Spigot Cast Iroe 
Pipe. Style 6. 








Clamps for Cast Iron Pipe. Styfe 41%, 


Pipe Couplings, Sleeves, Clamps, Orosses, Tees and 
Ells. 


—<=> 


| My Insulating Coupling prevents the destrauction of pipe 
by electrolytic action, in either water or gas lines, 


SEND FOR CATALOGUE, 








FRANK D. MOSES, 


Telephone, 204-A 


TRENTON, N. J., 


Telephone, 204-A 


onstTucting Engineer and Contractor. 


Rstimates Furnished on any kind of Work in Connection with Gas or Water Plants. 
SPECIAL ATTENTION GIVEN TO THE REMODELLING AND EXTENDING OF THE PROPERTIES OF WORKS NOT UP-TO-DATE. 


aa —_ CORRESPONDENCE SOLICITED.  ...-. 
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LLOYD’S P. 


Total daily capacity sold 
during January, 1905, 


40,300,000. 


LLOYD CONSTRUCTION CO., 
DETROIT, MICH. 





& A. 














MUELLER GAS MAIN TAPPING MACHINES. 


SWIVEL No. 








MASINES. The use of a gas main tapping machine having a 
| stationary feed screw support is sometimes attended 
with inconvenience because of the support interfering 
with the use of the handle to the best advantage. 














In Mueller Gas Main Tapping Machines the feed 
screw support or gooseneck is swiveled to the body, 
and adjustable to any position most advantageous to 
the movement of the handle. No inconvenience of 
any character attends their use. 


Mueller Gas Main Tapping Machines are made in seven different styles for différ- 
classes of work, and make taps from 34 to 3-inch in any size of pipe. The machine 
illustrated is Mueller Swivel No. 1, which makes taps from % to 2-inch in pipes from 4 
inches to the Jargest. 












Each machine is given a work- 


ing test, bears the Mueller trade 
mark, and is unconditionally guar- nteed. 


a 


cocks and meter connections for gas 
plication. 


We also make a full line of gas 
works’ use. Catalogues upon ap- 


EASTERN WAREHOUSE—Located at 234-258 | THREE GRAND PRIZES were awarded Muel- 


Canal Street (cor. Elm), New York | ler Water, Gas and Plumbing goods, 
pee!" carries a full stock of Mueller respectively, at St. Louis. 
goods. 












H. MUELLER MFG. CO., 


c—1004. DECATUR, ILLS., U.S. A. NEW YORK, N. Y., U.S. A. 
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ROOTS’ 








GAS EXHAUSTERS. 





HOME OFFICE: 
Connersville, Ind. 





120-122 Liberty St. 





CHICAGO OFFICE: 


GoxrnD MEDAL AT ST. LOUIS, 1904. 


Installation showing 
our latest improved 
machines, with flex- 
‘ible rope coupling, for 
large units. . x .* 


SEND FOR CATALOGUE. 


NEW YORK OFFICE: 


1547 Marquette Building. 











——_S 





























USE YOUR OWN 


res JUDGMENT. 


sy ar any att We can send you scores of testimonials from customers, but if you are not yet us- 
¢) ing our attachments we will send you a sample, free. Try it. If not the BENT 
you have ever used, we will not expect your trade. :: :: 
/ Long warning to consumers, entirely preventing fatal accident. Other 
important features. 








REEVES MPC. G0, - - - - - New Haven, Conn, 














Green’s Fuel 


Economizer. 


This view shows installation in Poughkeepsie Gas Works connected with one 
sx-foot U. G. |. set. 


25 per cent. less fuel has been used since its 
installation in March, i900. 


Our expert’s services are always obtainable free of charg®. May we send booklet? 


THE ‘GREEN FUEL ECONOMIZER Co., 


Sole Manufacturers in the United States. MATTEAWAN, N. Y. 
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GEORGE ORMROD, Mangr. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa. 


EMAUS PIPE FOUNDRY. 


DONALDSON IRON COMPANY. EMAUS, PA. 





MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


FOR WATER AND GAS. 
Also, FLANGE PIPE, LAMP POSTS, Etc. 


WARREN FOUNDRY AND MACHINE CO., 


Established 1856. Works at Phillipsburgh, N. J. 


Ck CAST IRON WATER AND GAS PIPE, 


FRoM THREE 70 FORTY-EIGHT INCHES DIAMETER. ALSO, ALL SIZES OF 





Flange Pipe for Sugar House and Mine Work. Branches, Bends, Retorts, otc., etc. 





ees 

















GAS TAPPING MACHINES 










—FOR— 


Drilling and Tapping 
Pipe under Pressure 


WITHOUT ANY ESCAPE OF 
GAS. 


They are Strong and 
Compact. 


Size of Combination Drilis 
and Taps % to 4-inch. 
Machines Sent to That Sac 

— vy, ix ie 


Send for reireutare 


bit Lint 


DAYTON, 0. 


——————— 


THE ECONOMICAL 
CAS APPARATUS CONSTRUCTION 
COMPANY, LIMITED, 


Consulting Engineers. 


Builders of UP-TO-DATE 
Machinery and Appliances 
for Coal and Water _ 
Plants. ; . 


PLANS, 
SPECIFICATIONS 
AND ESTIMATES 
PREPARED. 











AMERICAN OFFICE: 
269 Front St., East, Toronto, Canada. 


FREDERIC EGNER, 


Gas Eingeineecr, 


NORFOLK, VA., 
May be consulted with reference to estimates of cost for 
new, or appraising actual value of existing works; 
utility of proposed or patented processes; 
relative earning power to capitali- 
zation, and management. 


J. /. W. JG 
CHEMICAL ENGINEER 











UNIVERSAL, PIPE EAS 
ere METALLIC JOINTS 


wae) THAT DO NOT LEAK. 


WRITE FOR NEW CATALOG. 





CENTRAL FOUNDRY COMPANY, - - 
On ARLES MILLAR & SON CO., Selling manate, Utiea, N. Y. 


116 M Nassau Street, New York City. 

















Pipe and 
Hydra patee 
Pig Lea 


Sona” 


ngs, 
etc, 


UTICA PIPE FOUNDRY CO. 
CAST TRON PIPR and SPECIALS FOR WATER AND He 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 


SAFETY GAS MAIN STOPPER X COMPANY, 


For Shutting Off Gas in Mains Temporarily 
Any size gas during altera- 
main can be tions and re- 


shut off in 30 pairs. : : 3: 
seconds. : : : ores unr ON 


Address: SAFETY GAS MAIN STOPPER 00., 108 E. 117th St., New York City. 


Fox HILL FOUNDRY, 


Fr. FERGUSON ce SON, 
HOBOKEN, N. J. 


FINE OFT ENING 


GRATE BARS 


FOR GAS WorRHRskES. 


STATIONARY, SHAKING, DUMPING. 
BARS FOR HAZELTON BOILERS. 


Flanged 


Fittin 


Gates, 
Jute, 


c= 









































OPEN Top CARRIER. 
ESPECIALLY ADAPTED FOR 
HANDLING 
Coal, Coke, Ashes, Stone, Ores, 


Or any heavy or gritty materials, where strength 
and durability are essential. Constructed in any 
length or capacity, and to suit local conditions. 


WRITE FOR CATALOG 





—IN— 


GAS MANUFACTURE, 


P. 0. BOX 2043, PHIL ADELPHIA, PA. 











The Link Belt Machinery Co. 
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AMERICAN METER CO., 


NEW YORK, 


ST. LOUIS, 


PHILADELPHIA, 


SAN FRANCISCO, 


CHICACO, 


Photometrical and Experimental Apparatus. 








PUBLIC LIGHTING 


TABLE. 








FEBRUARY, 1905. 





| 
























































a? ‘Table No. 1. 
= FOLLOWING THE 
he MOON, 
Stat. ca 
"- | PI | Light. Extinguish. 
Wed. | 1. 5.50 pm) 6.10 4am 
Thu. | 2) 5.50 6.10 
Fri. | 3) 5.50NM) 6.10 
Sat. 4\°5.50 | 6.10 
Sun 5; 5.50 | 6.00 
Mon. | 6| 5.50 | 6.00 
‘Tue. | 7) 5.50 | 6.00 
Wed. | 8) 8.30 | 6.00 : 
Thu. | 9} 9.30 | 6.00 [gc pes = fh 
Fri. |10)10.30 | 6.00 nig . a TF $ 
Sat. {11.11.20 | 6.00 . 2 | 
Sun. }12/12.20 #3) 5.50 me “| 
Mon. |13| 1.20 | 5.50 f re 
Tue. | 14) 2.10 5.50 [ 
Wed. |15) 3.10 5.50 . 
Thu. |16) 4.00 5,50 ae $-& ; 
Fri. |17/ 4.50 | 5.50 - — 
Sat. |18,NoL. |NoL. | He S es T. ; 
Sun. |19|No L.ru|No L. b) | Ne : if I 
Mon. |20,NoL. |NolL. ie. ew Bs wes | 
Tue. |21|) 6.10 pM) 9.10 pm a 
Wed.|22) 6.10 {10.30 
Thu. |23) 6.10 11.40 | 
Fri. |24) 6.10 |12.40 am 
Sat. 91/25) 6.10 LQ! 1.50 
Sun. }26 6.20 2.50 
Mon. |27 6.20 3.40 
Tue. |28 6.20 | 4.40 
TOTAL HOURS ee 
DURING 1905. cy : 


By Table No. 1. 


Hrs. Min. 
January ... . 240.50 
February. ..192.20 


March..... 207.00 
April.......175.10 
May....... 161.00 
SDs winin.« 5 139.50 
Peer 149.00 


August ....161.50 
September ..173.00 
October... . 205.00 
November... 211.00 
December. . 229.00 





Total, yr. .2245.00 





























Closed Photometer For hight Room. 


CIRCULARS SENT ON REOUEST. 


PUBLIC LIGHTING 


TABLE. 





FEBRUARY, 1905. 





“a & | Light. |Extingnish 

ALM. pM. 
Wed.) 1, 5.05 6.15 
The: | 21. 8.05 6.15 
ry. -| 3}- 5.05 6.15 
sat. | 4 5.05 6.15 
Sun. | 5) 5.10 6.10 
Mon. | 6| 5.10 6.10 
‘Tue. | | ~ 5:10 6.10 
Wed. | 8} 5.10 6.10 
Thu. | 9} 5.10 6.10 
Fri. |10)- 5.10 6.10 
Sat. | 11) 5.10 6.10 
Sun. |12 5.20 5.55 
Mon. {13} 5.20 5.55 
"Tue. 14) 5.20 5.55 
Wed. |15} 520 h.55 
Thu. |16) 5.20 5.55 
ri. 117] 5.20 DAS 
Sat. |18| 5.20 6 Bs 
Sun. | 19} 5.30 5.35 
Mon. |20} 5.30 5.D5D 
Tue. |2 5.30 5.55 
Wed. 122 5 30 5.55 
Thu. [23 5.30 5.55 
lri. 124 5.30 5.55 
Sat. a5 5 30 555 
Sun. |26| 5.30 5.45 
Mon. |27| 5.30 5.45 
Tue. (28) 5.30 5.45 


Table No. 2. 
NEW YORK CITY 
Aun Nigur Liagntina 


TOTAL HOURS 
DURING 1905. 


By Table No. 2. 


Hrs.Min. 
January. ...425.20 
February. ..555.25 


March... ..395.35 
April......295.50 
ee 264.50 
SURE doen: 234.25 
July.......245.45 
August ....280.25 


September. 321.15 
October .. ..374.30 
November ..401.40 
December. .433.45 





Total, yr. .3987.45 
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NEW YORK, 97 Liberty Street. : PHILADELPHIA, Broad and Arch Streets. CHICAGO, Foot of Orleans Street. 
BOSTON. 814 Beacon Buliding. ST. LOUIS, 712 Roe Building. SAN FRANCISCO, 712 Polk Street. 


WELSBACH STREET LIGHTING COMPANY 


«ee» OF AMERICA .... 


cms. WelShach System 
~~" Of Street Lighting, 


Which includes its specially DESIGNED AND PATENTED BURNER for 


STREET and PARK LIGHTING exclusively. 

Uniformly SUCCESSFUL in 150 Cities and Towns. 

By means of the Welsbach System of street lighting the superiority 
of GAS over electricity for street lighting has been fully demonstrated. 


POINTS OF MERIT: 
Economical, 
Attractive, 
It is Successful, 
Up-to-date. 
IT LIGHTS THE STREET. 


Where there are no gas mains we can furnish an equally good 
light by our SELF-GENERATING NAPRHTHA WELSBACH 
BURNER, and thereby supply a uniform light in all localities, 











Correspondence Solicited from Gas Companies and Others 
interested in Municipal and Outside Lighting. 














A‘ underlying principle in business is to show an increase each year---to grow. 
»! he astute dealer not only seeks to retain this year’s customers, but to attract 


new trade next year. 
The formula is simple--- 





ITIS A 


THIS SHIELD 
IS THE GUARANTEE 
AND A 


WELSBACH 
TRADE MARK. WELSBACH PROTECTION. 
\. QUALITY : 


Sell The Welsbach Ri cnis 


The imitation stuff is bad for the customer---which is bad for you. 
The genuine Welsbachs---Burners or Mantles---make satisfied customers--- 


keep. customers---MAKE NEW ONES. a“ 


And your profit isn’t merely dollars and cents. 


WELSBACH CO.., 


Broad and Arch Sts., PHILADELPHIA. 
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THE UNITED | 
GAS IMPROVEMENT © 
COMPANY 4 





For the Year Ending December 3lst, 1904, has been Awarded a 
ng 
Contracts for 45 Sets of y 
Ktandard fjouble-Superheater owe Water Gas Apparatus j 
\ 2 : 
r, PARTIAL LIST OF PLACES: iG 
ct A 
Harrisburg, Pa. New York City (14th contract). |Lynn, Mass. (5th contract). : 
Pelham, N.Y. New Haven, Conn. (2d contract). |Rochester, N. Y. 

Reading, Pa. | Watertown, N. Y. ‘Battle Creek, Mich. 
Augusta, Me. Tesi. Fla. (3d contract). ‘Mechanicsburg, Pa. Poe: 
Bangor, Pa. Westchester, N. Y. (3d contract).| Excelsior Springs, Mo. ae 
Woonsocket, R. I. (2d contract). Bridgeport, Conn. (2d contract.) | Bristol, Conn. 2 


Brooklyn, N. Y. (4th contract). | St. Paul, Minn. (2d contract). Jersey Shore, Pa. 
Cincinnati, O. (2d contract). Springfield, Mass. (2d contract). Vicksburg, Miss. 
Scranton, Pa. (3d contract). | | 


SELLE ESS AE ee er ee | 
~ TOTAL DAILY CAPACITY, 1904, . ..... =... . « 56,325,000 cubic feet. 
Ds Ge ee ee a: 
- ‘Tore, DAILY GAPAGITIYV, « « «-+.2.+ « w + « « « « 489;880,000:cubic feet. 





a 


Be tan te Rete REP Ag 5 
Boe A Maan es ied 
Rata oF coon Ge ae 


, Sree Oe a ce ne eee 
(See Se ee 


te 


‘The Unled Gas Improvement Company, 


a Broad and Arch Streets, Philadelphia. 
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Established 1858. Incorporated 1890, 


Cuas. E. Gregory, Prest. Davin R. Dary, V.-Prest. & Treas, 
H. D. ABERNETHY, Sec. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


=e 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


=ena 

Cround Fire Clay, Fire Sand and Cround 
Fire Brick in Barrels and Bulk. 

=ea 


SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURNACE 
Brooklyn Fire Brick Works, 


OFFICE AND WORKS: 
88 VAN DYKE ST., BROOKLYN, N. Y. 


MANUFACTURERS OF 


CLAY GAS RETORTS & SET- 
TINGS, GENERATOR LIN- 
INGS. SPECIALTIES. 


























| Established 1854. 





Incorporated 1869. 


LACLEDE 
Brick Manufg. Co., 


CAS RETORTS 
‘ FIRE BRICK 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 


| Proprietors tor the U. 8., Coze System of | 
Inclined Benches. 


Estimates Furnished = fee fe Most Successful | 


Style o, 
Also for Free-Firing and Full and Half-De Demenesative | 
or Coke 


Benches, for Ayn either 
the Furnaces. 


Cor. monavie on ts Sulphur Avenues, St. Louis, Mo. 
GEORGE R. ROWLAN D, 


Formerly with the Continental ren Werks. 


Draughtsman and Constructing Engineer. 


Drawings, Specifications and Estimates furnished for the con- 
struction of new works or alteration of old works. Spec- 
ial attention given to Patent Office drawings. 


Office, No. 245 Broadway, N. Y. City. | 


Fire 


Manufacturers of 











FIELD’S ANALYSIS FOR © THE YEAR 1903. | 


An Analysis of the Principal Gas Undertakings in 
England, Scotland and Ireland. Being the 35th year 
of publication. Compiled and arranged by JOHN W. 
FIELD, Sec’y and Gen. Mgr. of The Gas Light and 
Coke Company, London. Price, $6. For Sale by 


A. M. 


GENERAL OFFICES : Park Row Bldg., N. Y. 
DEPOT & WAREHOUSES: 639E. 16th St., N.Y. 


City, 
WORES: Weber, N. J. , 





BRECTION OF I 





CALLENDER & CO., 42 Pine St., New York City. | 


Modern Coal Gas Plants, 


With either Horizontal, Inclined 
Vertical Rétorts. 


No. 1. Firing horizontal benches 
with pulverized fuel, with either 
8 or 10 retorts in 1 setting, us- 
ing one furnace for two benches. 
Great saving in labor, fuel and 
life of retorts and settings. No 
elaboration of complex recuper- 
ation. 


| PATENTS 
APPLIED 4 
. No. 2. Independent retort set- 
tings, taking all weight from re- 
torts. 

No. 3. Vertical retorts with ver- 
tical charge and discharge. Six- 
teen retorts in one bench. 





MODERN BENCH IRONWORK. 











ISAAC C. BAXTER, President, 


LOCEPORT STATION, Pa. OD AMES GARDNER, JH., Co., 


ESTABLISHED 1864. 


Successor to WILLIAM CARDNER & SON. 


Fire Clay Goods for Gas Works. 





PETER YOUNG, Secretary and Treas. 


dress ail Gpemanicntions to 
JAMES GARDNER aR, Fras age Lape Lewis Bidg , 
PITTSBURG, PA 























(ESTABLISHED 1856.) 
A ETORT BRICK & CLAY $ 
WORKS, Perth Amboy, N. a 
OFFICE, 418 to 422 East 23d St., 
Clay Gas Retorts, 
BENCH SETTINGS, 
Fire Brick, Tiles, Ete. 
A Cement of great value for patching retorts, putting on 
mouthpieces, making up all bench-work joints, lining blast 
furnaces and cupolas. “rhs cement is mixed ready for use. 
Economic and thorough inits work. Fully warranted tostick. 
Price List, f.0.b. BLOOMINGTON, INDIANA. 
In Casks, 400 to 800 pounds, at 5 cents per ee 
In Kegs, "100 to 200 *6 
In Kegs less than 100 * vo. 
GC. i. GEROULD, BLOOMINGTON, IND. 


For orders East ~ Buffalo, N. Y., or Pittsburg, Pa.. freight 
will be paid to these points. 


Bristol’s Recording 


PRESSURE 
GAUGE. 






cords of 


Simple in con- 
struction, 
accuratein operation 
and low in price. 


Fully Guaranteed. Send for 
Circulars. 


Waterbury, Conn. 


Silver Medal, Parie Exnpositior. 


GASHOLDER TANKS AND 





J. P. WHITTIER, 


238 Java Street, Brooklyn, N. ¥. 





For continuous re- 


Street 
Gas Pressure. 


THE BRISTOL 60., 


GAS WORKS MASONRY COMPLETE. 


Plans prepared and Estimates furnished at short notice. | 


Taso. J. Suits, Prest. J. A. TayLor, Sec. 
A. LamB.a, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY A? 


LOCUST POINT, BALTIMORE, MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Our Improved Half and Full Depih 
Benches have been Adopted by 
Many Gas Companies. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS. 


Sole Agents for New England States. 


|| 





Vil 





|| 








JOHN DELL, 
President and General Manager. 


MISSOURI FIRE BRICK CO, 


——— MANUFACTURERS OF 





ESTABLISHED 
1882. 


Gas Retorts, Bench Settings, Fire Brick, Gupola Linings, Etc. 


We are the Exclusive Agents for the Mitchell Patent Benches, Constructed with Half or a 
, to Burn either Coal or Coke, and Arranged for Front or Rear Clinkering. The 
Mitchell is the Original Coal Firing Bench. 


Depth Furnaces 
Betorts. 


YOUR CORRESPONDENCE 


We also Erect Plain Benches 
1S RESPECTFULLY SOLICITED. 





with One to Six 


City Office: 
411 Olive Street, 
Continental Bank, 





ST. LOUIS, 
MO 


i | 





es 


aD 


C. 
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- Bronder Patent Stoking Machinery. 


Three=-Scoop and Three-Rake Charging and Discharging Machines are operating in New York, Newark, 
N. J., Philadelphia, Worcester, Mass., Mt. Vernon, N. Y., Toronto and Montreal, Canada. 
F ‘our-Scoop and Four-Rake Charging and Discharging Machines are operating in Detroit, Mich. 
|hese are the only machines that will draw or charge simultaneously 3 or 4 retorts (vertically) and handle 
from 42 to 60 retorts in from 25 to 30 minutes, lid opening and closing and filling of furnaces included. 
Hot Coke Conveyor, Quencher and Steam Exhauster, operating in Toronto, Canada, working in water- 
sealed flue, rollers being protected from heat and grit. 


COAL CRUSHERS, CONVEYORS AND BINS. TURNTABLES FOR MACHINES. 
Lahor-Saving Machines for Handling Coal and Coke from Coal Cars to Coke Yard or Bins, a Specialty. 
fee Cr. A. BRON DER, _...{s. 


contracting -E- BEBNGineecer and Builder, 
229 BROADWAY, NEW Yorn kt... 


CONNELLY IRON SPONGE AND GOVERNOR CO. 








DESIGN, CONSTRUCTION AND EXTENSION 


COAL AND WATER GAS PLANTS, 
AUTOMATIC BALANCE, HIGH PRESSURE AND SERVICE GOVERNORS, 


ROOTS’ IMPROVED EXHAUSTERS. 


IRON SPONGE FOR GAS PURIFICATION, JONES JET PHOTOMETERS, 
PRESSURE REGISTERS, ETC., 


PLANS AND ESTIMATES FURNISHED COMPANIES CONTEMPLATING BUILDING, EXTENDING OR 
IMPROVING. WIDE EXPERIENCE IN HIGH PRESSURE INSTALLATION. 








395 BROADWAY, NEW YORK. 788 SOUTH CANAL ST., GHIGAGO, ILLS 


ARTHUR R. CRUSE, President. FRANK FLAVELL, Secretary. AARON BE. KEMPER, Treasurer. 


Cruse-Kemper Company, 


PHILADELPHIA OFFICES: Stephen Girard Building. - = WORKS: Ambler, Pa. 


Manufacturers of 


Triple, Double and Single-Lift Gasholders, 


With or Without Metal Tanks, 


Oil and Water Tanks, Purifier Covers, General Plate Metal Work, and Steel 
Water Towers. 


Plans, Specifications and Estimates Promptly Furnished on Request. ———___ am 

















Practical Photometry, 


Chollar's System of Gas Purification, By William Joseph Dibdin. 





Price, - - - - $3.00. 
FOR SALE BY 


A.M. CALLENDER & CO., 
’ LT - No. 42 Pine Street, New York City. 


THE PURIFIED GAS REVIVES THE FOULED OXiDg 
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JAMES D. PERKINS, President. F. SEAVERNS, Treasurer. 


THE PERKINS COMPANY. 


228 and 229 Preduce Exchange, New York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny Gas Coal, 
Old Kentucky Shale and 0. K. Boghead. 


SHIPMENTS FROM NEW YORK, PHILADELPHIA, BALTIMORE AND NORFOLK. 


BERWIND-WHITE COAL MINING COMPANY'S 
Qcean Westmoreland Gas Coal. 


° STRIGTLY High Grade. . 
rene: Carefully Prepared. y 


For Gas Making or 
Heavy Steaming. . 












































Washington Building, New York. 
Betz Building, Philadelphia. 


A. CG. M. AZOY, General Agent, 1 Broadway, New York. 


— -—-_ 
— 








WE ARE READY COAL TAR 


TO DEMONSTRATE - THE SUPERIORITY CS. 
THFFREY PULVERIZERS AMMONTA. 











By 


rams cRUsMINa Third and Enlarged Edition, 


TESTS. 











ee — — el | 




















BY 
A Few Strong 
FEATURES: GEORGE LUNGE, PhD. 
Working Parts. te fie ts 
Substantial Price, $15. For Sale by 
Pillow Blocks. een : 
Pt nner bend 42 Pine Street, New York City. a 
ren ager a a — —_— a - = 
Changes of Parts. SELF-INSTRUCTION 
fact 
cemiogve vo. 30 | FOF Students in Gas Manufacture. 
formation. Mailed Pens 
a an See Price, $1.25. For Sale by 
» ° 11 a é& Co. 
ELEVATING- ” coat Saest, tow ver City. _ 
Showing Outer and Inner Working Parts. TRANSMITTING. 
THE JEFFREY MFG. CO.., coLumsus, oro, U. Ss. A. - ELECTRIC GAS LIGHTING. V 
New York, Pittsburg, Chicago, Denver, Charleston, W. Va. 





How to install electric gas igniting apparatus, inclu 
ing the jump spark and multiple systems for use i2 
houses, churches, theaters, halls, schools, stores «r 


; 9 ildi sare and selecti f 
The Gas Engineer’s Laboratory Handbook, ang lenge balitiag, Stee, Ge case and estection x 
By JOHN HORNBY, F.I.C. Price, $2.50, By H. 8. NORRIE. 
Orders be sent te 
Retoeo Price, 50 cents. Orders may be sent to 


A. M. CALLENDER & co., 40 Pine St., N. Y. A. M. CALLENDER & CO., 42 Pinx 81., N. ¥ City 
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Treasurer. Recretary. Assistant Geenstary. 


med THE WESTMORELAND COAL CO. 


oc. & Bupt, Gas Lt. & Coke Co Chartered 1854. 
Mines situated on the Pennsylvania and the Baltimore 


POOLE ON FUELS. and Ohio Railroads, in Westmoreland County, Pa, 


THE CALORIFIC POWER OF FUELS. | POINTS OF SHIPMENT: 


By HERMAN POOLE, F.C.S. | PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
| WATKINS (SENECA LAKE), N. Y. 








Columbus, Ind. 
Correspondence Solicited. | 

















Second Edition. Price, $3. For Sale by 





\.M. CALLENDER & CO., 42 Pine Sr, N.Y. Cry. | 


Since the commencement of operations by this Nee k its well-known 
= Coal has been largely used by the Gas a te New England and the 

: ; Middle States, and its iin is established as having no superior in gas- 
The Gas Engineer 5 giving qualities, and in freedom from sulphur and other impurities. 


Laboratory Handbook, Principal Office, 224 South 4d St., Phila. Pa. 


By JOHN HORNBY, F.LC. 


== SUN COMPANY, 


PRODUCER, REFINER, SHIPPER AND EXPORTER OF 
a Se Petroleum and All Its Products. 
A. M. CALLENDER & CO., 
Shh tities tahidene: Seer Wadi Chee. iinet Pa., and inneneeaeiassiiitl Pa. 


BINDER for the JOURNAL: LE SUN OIL CO. 


Gas Oil, Gas Naphtha, 
| Refined Oil, Lubricating Oils. 


Toledo, O., and che anane Pa. 











| 
| 















































b 





FERROINCLAVE FIREPROOF ROOFING. 


Light, Cheap, Not Injured by Steam or Sulphurous Gases. 





DESCRIBED IN OUR FERROINCLAVE PAMPHLET. 

















Price, $1.00. The Brown Hoisting Machinery. Co., 
A. M. CALLENDER & CO.,, 42 Pine Street, N.Y. WwWew Work. SCleveland. PPitteaburs. 
ure PRACTICAL HANDBOOK ON 
~ GAS HNGINHES, 
With Instructions for Care and Working of the Same, 
se By G. LIBCK FELD, C.B. _ 


jon Translated with Permission of the Author, GEO. M. RICHMOND, M.E. 


a PRICE, $1.00. 


cj | A. M. CALLENDER & CO., 42 Pine Street, New York City. 





eats Ue bieeke> * 
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DAVIS & FARNUM MEG. CO.. 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, © Boston Office, R’m 18, Vulcan Blig,, 8 Oliver st. 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 











Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 


Self-Sealing and Pressed Steel Mouthpiece Lids. 


Coke Barrows, Coal Wagons, and all Apparatus Requisite for a Com- 
plete Gas Works. 
Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 














BAXTER & YOUNG, 


CONTRACTING AND CONSULTING 
GAS ENGINEERS. 


Examination and Values Ascertained of 
Artificial and Natural Gas Properties. 


COMPLETE CAS WORKS ERECTED: 


Artificial and Natural Gas 
Mains Furnished and Laid. 


GAS PROPERTIES PURCHASED. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 








Rooms 201 & 202. 





; | 
Geo, Shepard Page’s Sons,, OAv!o Leavitt HouGh, 
GAS MAGHINERY. Consulting Engineer 


Correspondence Solicited 








180 Fulton Street, New York City. | AND 
OO CONTRACTOR, 
TEE 
Valuation of Gas, Electricity |_ “*"“ "°~ Sree ™ © 
and Water Works datlasbes tips. 


FOR ASSESSMENT PURPOSES, National Deini Works. 


NEWBIGGING, M-inst.C.B. and WM. NEWBIGGING, 
smpaliar ist Assoc.M.inst.c.E. PAINTS FOR METAL SURFACES. 


With an Appendix of Decided Cases. We Sell 65 Per Cent. of the Gasholder Paint im the United 
Second Edition. Price $2. For Sale by | States. 
| SALES OFFICE: 


A. M. CALLENDER & CO. 
42 Pine Street, N.¥. City. | Sre#t Northern Bldg., 


SALES OFFICE: 


a * William Street 
New York City. 


FACTORY: 
Uaianapent. 








KERR MURRAY MANUFACTURING COMPANY, 


Engineers and Manufacturers 


APPARATUS FOR COAL GAS PLANTS, 


_ SINGLE AND DOUBLE-LIFT GASHOLDERS 


AND STEEL TANKS, 


Latest Improved : 


ROTARY EXHAUSTERS, P. & A. TAR EXTRACTORS, 
AMMONIA WASHERS, 


CONDENSING, SCRUBBING 4 PURIFYING APPARATUS. 


Street Specials and Valves. 


ADDRESS: 


KERR MURRAY MANUFACTURING COMPANY, {7° 2:""* 





In 


(sf) 


QU 


Foot 


FREI 
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BARTLETT, HAYWARD &CO. 


BAT, TIMORESE, MD. 








| 


«sole 
| -Lessees the 
— Wilkinson 


Water Gas 4 
Process. va 


(lesigners 
and 


Builders 
Of 


(as Works. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
t improved and is provided with patented Wooden Segmental Grids, instead of 

Metallic Discs, thus reducing the weight on shaft and power for operating same. 


Coal and Water Gas Installations of the Most Modern and Complete Types, 


BENCHES WITH INCLINED RETORTS. 


System Stettiner Chamotte Fabrik, Actien Gesellschaft, of Stettin, Germany. 




















3 
GASHOLDERS OF ALL SIZES. 
General Western Agents, THE LLOYD CONSTRUCTION CO., of Detroit, Mich. 
) QUINTARD IRON WORKS, ALEX. C. HUMPHREYS, M.E., Sc.D., M.Inst.C.E. ARTHUR G. GLASGOW, M.E., M.Inst.C.E. i 
> 7 ow. r.paumer, FLUMPHREYS & GLAsGow, 
Foot of 12th St. & East River, New York, CONSULTING ENCINEERS. i 
S MANUFACTURERS OF BANK OF COMMERCE BLDC., 38 VICTORIA STREET, 
GAS APPARATUS. aa ae so ay 
Complete Works Erected. ADVICE AS TO EXTENSION AND RECONSTRUCTION OF 
CAS AND ELECTRICITY PLANT. 
COMPLETE EXAMINATIONS MADE. 
FREDERICK W. FLOYD, Engineer. PROPERTIES PURCHASED. 



























wai - 
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R. D. WOOD & CO., 


42400 CHESTNUT STREET, PHILADDLPAIA 


Cas Power Plants with rroducers, 


The best Producers for either Bituminous, 
Anthracite Coal or Lignite. Less labor 
required and less waste than in any other 
Producer. Send for Pamphlet. : : 
CAST IRON PIPE. 


HYDRAULIC TOOLS. HYDRAULIC OPERATING VALVES. 








‘J. S. DE HART, JR., President. R. K. WEHNER, Treasurer. A. F. WEHNER, Secretary. 


ISBELL-PORTER CoO.. 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 


TOTAL ROTARY AMMONIA SCRUBBERS SOLD: 
129,556,000 Cubic Feet Daily Capacity. 
TOTAL WALKER TYPE TAR EXTRACTORS SOLD: 
40,100,000 Cubic Feet Daily Capacity. 


OFFIGE AND WORKS: Bridge and Ogden Streets, Newark, N. J. 


poe § = The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F,. ROWLAND, Jr., Secretary & Treasurer. 

















West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 





BUILDERS OF 


Gas Holders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


Tred i American bas GOMpAMES, 1U04. inauciatnce 
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THE STACEY MANUFACTURING COMPANY, 


MANUFACTURERS AND BUILDERS OF 


| GASHOLDERS AND STEEL TANKS 


OF ANY SIZE AND DESCRIPTION, 
AND ALL IRONWORK AND MACHINERY REQUIRED IN A GAS PLANT. 
Also Oil Storage Tanks, Stee] Roofs, Stand Pipes, Etc. 


We also manufacture Lamp Posts, Gas Valves, all size and shape Castings, Etc. 


Makers of Apparatus for THE CHOLLAR PROCESS OF PURIFICATION. 


Plans, Specifications and Estimates Cheerfully Furnished on Request. 

















GENERAL OF FICES AND WR OUGHT IRON WoOoRES: 





Blmwood Piace, Onio. "Phone, “Park 884,” 
EFOouUNDARYT AND CA BT IRON WHORES: a5 
No. 239 Mill Street, CINCINNATI, OHIO. ’Phone, ‘‘ West 690.” 1 








RITER-CONLEY COMPANY, > 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 


PLATE AND STRUCTURAL WoORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 


J. ALEX. MAYERS, 


No. SG PINE ST. - - NEW YoR Hm Criry, 


GAS ENGINEER AND CONTRACTOR ‘ 


FOR THE BRAECTION OF 


COMPLETE GAS WORKS| 


OR ANY PART THEREOF. 4 


CORRESPONDENCE PROMPTLY ANSWERED. ke 

















. 3 
RACTICAL PHOTOMETRY, The Gas Engineer's 
ai : Laboratory Handbook, 


By JOHN HORNBY, F.I.C. 


By WiILnLIAM svosErtYPxr DIBwoIN, 











PRICE, $3. FOR SALE BY Price, $2.50. | 


A. M. CALLENDER & CO., 42 Pine Street, New York City. A. Mi. CALLENDEHR & CO., 42 Pine St., N.Y. Cit 


Va NU Eph 
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39 Laurel Street, Philadelphia, Pa. 


(ESTABLISHED 1842), 


iim eit bbe eae OD em 


GASHOLDERS, 


Single-Lift or Telescopic, 
With or Without Steel Tan Es. 


Oil Storage Tanks, Water Tanks, Ete, 


ESTIMATES CHEERFULLY FURNISHED. 
CORRESPONDENCE SOLICITED. 


LOGAN IRON WORKS, 


Brooklyn, N.Yy., 

















MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete, with Steel Tanks. 





BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 


ght Company, of East New York. The contract was completed and the 


in actual use in 90 days from receipt of order. Capacity of Holder, 500,000 cu. ft. 


AND ALL PARTS OF 





The order for this Triple-Lift Holder and Steel Tank was received by the Logan Iron Works 





E GAS WORKS APPARATUS. 
23 Contractors for 
£3 Complete Works. 








NeWbigoIng Ss Handbook for Gas Engineers and Managers, 


PRICE, $6.50. 


A. M. CALLENDER & CO., 42 Pine Street, New York City. 
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Established i1s5s4. 


D. McDONALD & CO., 


ANUFACTURERS OF 


WET AND DRY METERS, STATION METERS AND METER PROVERS. 


ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER |) 

















ve eee a 
The amount of gas delivered for a 
the coin can be instantly and The gas registered agrees abso- ae 
positively changed without re=- lutely with the amount pur he 
moving the meter or replacing chased by the coin. ‘3 
any parts. % 
ae ’ 

Mi 

EL, y 

WE HAVE MADE AND SOLD IN THE UNITED STATES : 


OVER 120,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 


Naga Solicited. 


661 West Forty-s th Street, 51, 53 & 55 Lancaster Street, | Jeffer and Morroe Streets, 
* NEW YORK. ALBANY, N. Y. ” ou WICACO. 


ie + HAS ELHHUSTERS aie 


HIGH PRESSURE GAS PUMPS. 


WRITE 














CATALOCUE. 


THE CONNERSVILLE BLOWER CO., 


EASTERN OFFICE, - 95 LIBERTY ST., NEW YORK CITY. 


HOME OFFIGE AND WORKS: 


CONNERSVILLE, IND., U.S. A. 
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We Have Sold Over 50,000 of Our 


PREPAY™MENT GAS METERS 
IN NEW ENGLAND. 


We Have Fitted Up Over 10,000 Idle Regular Meters with Our 


PREPAYMENT ATTACH MEBEN T. 
Can be Attached to Any Make of Meter. 


NATHANIEL TUFTS METER COMPANY, ‘°'s:z;ew sxzs"" 
MARYLAND METER CO., 


BALTIMORE, North and Saratoga Streets. CHICAGO, 88 to 92 Jackson Boulevard. 














CONSUMERS’ AND STATION METERS, PRESSURE GAUGES, ETC. 





SPECIAL ATTENTION GIVEN TO ALL REPAIR WORK. 
* 


“Have you Seen our Complaint Meter?” 














WHEN YOU SEND REPAIRS TO US 
They can be changed to Prepayment, Prepayment and Beal Straight- 
reading, or Beal Staight-reading only. Good job. Good time. Good 


peone. MNES: VEYSTONE METER 60., Royersford, Pa 














DETROIT STOVE WORKS 


“Largest Stove Plant in the World” 


MANUFACTURES AND SELLS 


DETROIT JEWEL GAS APPLIANCES 


FOR COOKING and HEATING, 


All about which is told in a fine and strictly “to-the- 
point” catalog, sent upon request to Gas Companies. 


DETROIT, MICH. CHICAGO, ILLS. 
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AMERICAN METER CO., 


NEW YORK, srt. Ltovis, PHILADELPHIA, san Francisco, CHICACO, 


Wet and Dry Gas Meters, Station Meters, Meter Provers, 
Photometrical Apparatus, Gauges, 


PREPAYMENT METERS, 


REGULAR METERS REFITTED WITH PREPAYMENT ATTACHMENTS. 


HELME & McILHENNY, 


Hstablished 1848. 1339 to 1349 Cherry Street, Philadelphia, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete, 


a —_—_ METERS REPAIRED____.» 


PREPAYMENT GAS METERS. 




















METRIC METAL COMPANY, 


MAKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 











FACTORY AT ERIE, PA. 





Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED, . 
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BACERPTsS FROM DECISIONS 


—OF THE— 


BOARD OF GAS COMMISSIONERS of the COMMONWEALTH OF MASSACHUSETTS 


Me. E. H. Yorxsg, 





‘ é' ; New Haven, Conn., Dec. 1, 1898. 
_ _ Dear Sir :—I am in receipt of a copy of ‘‘ Excerpts from the Decisions of the Board of Gas Commissioners,” which is a handy compila- 
tion in book form of extracts from the most recent decisions of the Gas Commission of Massachusetts. 

I note that most of these extracts are broad and safe-guiding precepts, which apply with equal force 1o one Company as to another. 
The 18 years’ existence of the Board of Gas Commissioners with its unusual opportunities for acquiring information, have justly made it a 
high and safe soneeog” | in all matters pertaining to the management, obligations, and rights of Gas Companies. Ygur little book will serve as 
4 valuable reference library in settling legal complications which often arise between a Gas Company and its customers. 


Yours truly, (Signed) F. C. SHERMAN, Superintendent. 








A 28-page Pamphlet containing the cream of this Board's decisions as to the proper managemert of Gas Companies. 
Compiled by E. H. YORKE. Price $1.00. Address 


A. M. CALLENDER & CO., = No. 42 Pine Street, New York. 
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BEFORE. AFTER. 
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This is a photograph of a 3-light regular This is the same meter after it has been | 

meter out of a lot of meters received repair. d and converted into | 

from the Coatesville Gas Co., Coatesville, oe j The 
Pa., to be repaired and converted into | Siew prepepet 

prepayment meters. | meter. 








lf you have some ordinary meters to be repaired, send them to us §... 
and let us repair and convert them into prepayment meters. 
They will be a source of satisfaction and profit to you. os 


JOHN J. GRIFFIN & Co. 


1518 TO 1521 RACE STREET, 





mei a PHILADELPHIA. oo 
OVER 170,000 OF THE POSITIVE PREPAYMENT METERS ARE IN USE I) @ : 
THE UNITED STATES. 3 





SEND FOR OUR BOOKLET. 


